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IMPORTANT NOTICE 
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factory specifications may be prohibited by law. 
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NOTES 


ABOUT THIS MANUAL 


GENERAL 


This Service Manual has been prepared with two purposes in 
mind. First, it will acquaint the user with the construction of the 
Harley-Davidson product and assist in the performance of basic 
maintenance and repair. Secondly, it will introduce to the pro- 
fessional Harley-Davidson Technician the latest field-tested 
and factory-approved major repair methods. We sincerely 
believe that this Service Manual will make your association 
with Harley-Davidson products more pleasant and profitable. 


HOW TO USE YOUR SERVICE MANUAL 


Refer to the table below for the content layout of this manual. 
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Engine 


Fuel System 


Drive 


Transmission 
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Appendix A Connector Repair 


Appendix B Wiring 
Appendix C ABS 
Appendix D Conversions 
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Appendix E Glossary 


Use the TABLE OF CONTENTS (which follows this FORE- 
WORD) and the INDEX (at the back of this manual) to quickly 
locate subjects. Sections and topics in this manual are 
sequentially numbered for easy navigation. 


For example, a cross-reference shown as 2.1 SPECIFICA- 
TIONS refers to chapter 2 CHASSIS, heading 2.1 SPECIFIC- 
ATIONS. 


For quick and easy reference, all pages contain a section 
number followed by a page number. For example, page 3-5 
refers to page 5 in section 3. 


A number of acronyms and abbreviations are used in this 
document. See the E.1 GLOSSARY for a list of acronyms, 
abbreviations and definitions. 


PREPARATION FOR SERVICE 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


Good preparation is very important for efficient service work. 
A clean work area at the start of each job will allow you to 
perform the repair as easily and quickly as possible, and will 
reduce the incidence of misplaced tools and parts. A motorcycle 
that is excessively dirty should be cleaned before work starts. 
Cleaning will occasionally uncover sources of trouble. Tools, 
instruments and any parts needed for the job should be 


gathered before work is started. Interrupting a job to locate 
tools or parts is a distraction and causes needless delay. 


NOTES 


* To avoid unnecessary disassembly, carefully read all rel- 
ative service information before repair work is started. 


“Іп figure legends, the number which follows the name of 
a part indicates the quantity necessary for one complete 
assembly. 


When servicing a vehicle equipped with the Harley-Dav- 
idson Smart Security System (H-DSSS), you must first 
disarm the security system. Either keep the fob in close 
proximity to the vehicle, or use Digital Technician II to 
disable the security system while the vehicle is being ser- 
viced and re-enable the system after service is completed. 


SERVICE BULLETINS 


In addition to the information presented in this Service Manual, 
Harley-Davidson Motor Company will periodically issue Service 
Bulletins to Harley-Davidson dealers. Service Bulletins cover 
interim engineering changes and supplementary information. 
Consult the Service Bulletins to keep your product knowledge 
current and complete. 


USE GENUINE REPLACEMENT PARTS 


FOREWORD 


AWARNING 


Do not use aftermarket parts and custom made front forks 
which can adversely affect performance and handling. 
Removing or altering factory installed parts can adversely 
affect performance and could result in death or serious 
injury. (00001a) 


To ensure satisfactory and lasting repairs, carefully follow the 
Service Manual instructions and use only genuine Harley- 
Davidson replacement parts. Behind the emblem bearing the 
words GENUINE HARLEY-DAVIDSON stand more than 100 
years of design, research, manufacturing, testing and inspecting 
experience. This is your assurance that the parts you are using 
will fit right, operate properly and last longer. 


WARNINGS AND CAUTIONS 


Statements in this service manual preceded by the following 
words are of special significance. 


AWARNING 


WARNING indicates a potentially hazardous situation 
which, if not avoided, could result in death or serious 
injury. (00119a) 


CAUTION 


CAUTION indicates a potentially hazardous situation 
which, if not avoided, may result in minor or moderate 
injury. (00139a) 


CAUTION 


CAUTION used without the safety alert symbol indicates 
a potentially hazardous situation which, if not avoided, 
may result in property damage. (00140a) 


NOTE 


Refers to important information, and is placed in italic type. It 
is recommended that you take special notice of these items. 


Proper service and repair is important for the safe, reliable 
operation of all mechanical products. The service procedures 
recommended and described in this service manual are 
effective methods for performing service operations. 


AWARNING 


Always wear proper eye protection when using hammers, 
arbor or hydraulic presses, gear pullers, spring com- 
pressors, slide hammers and similar tools. Flying parts 
could result in death or serious injury. (00496b) 


Some of these service operations require the use of tools 
specially designed for the purpose. These special tools should 
be used when and as recommended. It is important to note 
that some warnings against the use of specific service methods, 
which could damage the motorcycle or render it unsafe, are 
stated in this service manual. However, please remember that 
these warnings are not all-inclusive. Inadequate safety precau- 
tions could result in death or serious injury. 


Since Harley-Davidson could not possibly know, evaluate or 
advise the service trade of all possible ways in which service 
might be performed, or of the possible hazardous con- 
sequences of each method, we have not undertaken any such 
broad evaluation. Accordingly, anyone who uses a service 
procedure or tool which is not recommended by Harley-Dav- 
idson must first thoroughly satisfy himself that neither his nor 
the operator's safety will be jeopardized as а result. Failure to 
do so could result in death or serious injury. 


PRODUCT REFERENCES 


AWARNING 


Read and follow warnings and directions on all products. 
Failure to follow warnings and directions can result in 
death or serious injury. (00470b) 


When reference is made in this manual to a specific brand 
name product, tool or instrument, an equivalent product, tool 
or instrument may be substituted. 


Kent-Moore Products 


All tools mentioned in this manual with an "HD", "J" or "B" 
preface must be ordered through SPX Kent-Moore. For ordering 


П FOREWORD 


information or product returns, warranty or otherwise, visit 
WWW.Spx.com. 


Loctite Sealing and Threadlocking Products 


Some procedures in this manual call for the use of Loctite 
products. If you have any questions regarding Loctite product 
usage or retailer/wholesaler locations, please contact Loctite 
Corp. at www.loctite.com. 


PRODUCT REGISTERED MARKS 


Alcantara S.p.A., Allen, Amp Multilock, Bluetooth, Brembo, 
Delphi, Deutsch, Dunlop, Dynojet, Fluke, G.E. Versilube, Gunk, 
Hydroseal, Hylomar, Kevlar, Lexan, Loctite, Lubriplate, Keps, 
K&N, Magnaflux, Marson Thread-Setter Tool Kit, MAXI fuse, 
Molex, MPZ, Mulitilock, Novus, Packard, Pirelli, Permatex, 
Philips, PJ1, Pozidriv, Robinair, S100, Sems, Snap-on, Teflon, 
Threadlocker, Torca, Torco, TORX, Tufoil, Tyco, Ultratorch, 
Velcro, X-Acto, and XM Satellite Radio are among the trade- 
marks of their respective owners. 


H-D MICHIGAN, INC. TRADEMARK 
INFORMATION 


Harley, Harley-Davidson, H-D, Bar & Shield, Cross Bones, 
Digital Tech, Digital Technician, Digital Technician II, Dyna, 
Electra Glide, Evolution, Fat Bob, Fat Boy, Glaze, Gloss, H-D, 
H-Dnet.com, HD, Harley, Harley-Davidson, Heritage Softail, 
Low Rider, Night Rod, Nightster, Night Train, Profile, Revolu- 
tion, Road Glide, Road King, Road Tech, Rocker, Softail, 
Sportster, Street Glide, Street Rod, Sun Ray, Sunwash, Tech 
Link, Twin Cam 88, Twin Cam 88B, Twin Cam 96, Twin Cam 
96B, Twin Cam 103, Twin Cam 103B, Twin Cam 110, Twin 
Cam 110B, Tour-Pak, Screamin' Eagle, Softail, Super Glide, 
SYNS, Ultra Classic, V-Rod, VRSC and Harley-Davidson 
Genuine Motor Parts and Genuine Motor Accessories are 
among the trademarks of H-D Michigan, Inc. 


CONTENTS 


All photographs, illustrations and procedures may not neces- 
sarily depict the most current model or component, but are 
based on the latest production information available at the time 
of publication. 


Since product improvement is our continual goal, Harley-Dav- 
idson reserves the right to change specifications, equipment 
or designs at any time without notice and without incurring 
obligation. 
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FASTENER TORQUE VALUES 
FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


1.1 


FASTENER TORQUE VALUE NOTES 

Adjuster screw jam nut 72-120 in-Ibs 8.1-13.6 Мт 1.11 CLUTCH, Adjustment 

Air cleaner cover bracket screw 40-60 in-Ibs 4.5-6.8 Мт |1.3 MAINTENANCE SCHEDULE, General 

Air cleaner cover bracket screws 40-60 in-Ibs 4.5-6.8 Nm  |1.9 AIR CLEANER AND EXHAUST 
SYSTEM, Installation/metric 

Air cleaner cover screw 36-60 in-Ibs 4.1-6.8 Nm |1.3 MAINTENANCE SCHEDULE, General 

Air cleaner cover screw 36-60 in-Ibs 4.1-6.8 Мт |1.9 AIR CLEANER AND EXHAUST 
SYSTEM, Installation/Use Loctite Medium Strength 
Threadlocker 243 (Blue) 

Auxiliary lamp flange nut 15-18 ft-lbs 20.3-24.4 Nm [1.23 HEADLAMP ALIGNMENT, Auxiliary Lamp 
Alignment 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Мт  |1.3 MAINTENANCE SCHEDULE, General 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm |1.17 BATTERY MAINTENANCE, Battery 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm |1.17 BATTERY MAINTENANCE, Battery 

Brake caliper (front) mounting screws 28-38 ft-lbs 37.9-51.5 Nm |1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/metric 

Brake caliper (rear) to caliper bracket 43-48 ft-lbs 58.3-65.1 Nm 1.15 BRAKE PADS AND DISCS, Brake Pad 

Screws Replacement/metric 

Brake caliper bleeder valve 80-100 in-Ibs 9.0-11.3 Nm . |1.16 BLEEDING BRAKES, Procedure 

Brake caliper pad pin 75-102 in-Ibs 8.5.-11.5 Мт |1.3 MAINTENANCE SCHEDULE, General 

Brake caliper pad pin 75-102 in-Ibs 8.5-11.5 Nm |1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/Always use new pin 

Brake caliper pad pin 75-102 in-Ibs 8.5-11.5 Nm |1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/Always use new pin 

Clutch adjuster screw locknut 72-120 in-Ibs 8.1-13.6 Мп |1.3 MAINTENANCE SCHEDULE, General 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2 Nm |1.3 MAINTENANCE SCHEDULE, General 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2 Nm |1.7 PRIMARY CHAIN, Chaincase Lubricant 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2 Nm |1.11 CLUTCH, Adjustment 

Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm 1.6 ENGINE OIL AND FILTER, Changing Oil and 
Oil Filter 

Engine to front engine mounting bracket} 36-40 ft-lbs 49-54 Nm 1.24 ENGINE MOUNTS, Inspection 

Fork bracket pinch bolt 53-57 ft-lbs 71.9-77.3 Nm |1.21 STEERING HEAD BEARINGS, Adjustment 

Fork stem nut 70-80 ft-lbs 94.9-108.4 Nm |1.21 STEERING HEAD BEARINGS, Adjust- 
ment/Anti-seize 

Fork stem nut 70-80 ft-lbs 94.9-108.4 Nm |1.21 STEERING HEAD BEARINGS, Adjust- 
ment/Anti-seize 

Front engine mount end cap fastener 42-48 ft-lbs 56.9-65.0 Nm 1.24 ENGINE MOUNTS, Inspection 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm  |1.14 BRAKES, Fluid Inspection 

Screws 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Мп |1.15 BRAKE PADS AND DISCS, Brake Pad 

Screws Replacement 
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FASTENER TORQUE VALUE NOTES 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1Nm |1.16 BLEEDING BRAKES, Procedure 

screws 

Front stabilizer link eyelet 18-22 ft-lbs 24.4-29.9 Мт |1.24 ENGINE MOUNTS, Inspection 

Front stabilizer link eyelet 18-22 ft-lbs 24.4-29.9 Мт |1.24 ENGINE MOUNTS, Inspection 

Handlebar switch housing screw 35-45 in-Ibs 4.0-5.1 Nm 1.3 MAINTENANCE SCHEDULE, General 

Master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm 1.3 MAINTENANCE SCHEDULE, General 

Master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm 1.3 MAINTENANCE SCHEDULE, General 

Primary chaincase drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Primary chaincase drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.7 PRIMARY CHAIN, Chaincase Lubricant 

Rear axle cone nut 15-20 ft-lbs 20-27 Nm 1.18 REAR BELT DEFLECTION, Setting Belt 
Deflection/For belt adjustment only 

Rear axle cone nut 95-105 ft-lbs |128.8-142.4 Nm |1.13 REAR BELT DEFLECTION, Setting Belt 


Deflection 


screws 


Rear frame-to-main frame fastener 40-50 ft-lbs 54.2-67.8 Nm |1.24 ENGINE MOUNTS, Inspection 

Rear master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm |1.14 BRAKES, Fluid Inspection 

screws 

Rear master cylinder reservoir cover 12-15 in-lbs 1.4-1.7 Nm |1.15 BRAKE PADS AND DISCS, Brake Pad 

screws Replacement 

Rear master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm  |1.16 BLEEDING BRAKES, Procedure 

Screws 

Rear muffler fastener 96-144 in-Ibs 10.9-16.3 Nm 1.13 REAR BELT DEFLECTION, Setting Belt 
Deflection 

Spark plug 12-18 ft-lbs 16.3-24.4 Nm |1.3 MAINTENANCE SCHEDULE, General 

Spark plug 12-18 ft-lbs 16.3-24.4 Nm 1.20 SPARK PLUGS, Inspection 

Spoke nipple 55 in-Ibs 6.2 Nm 1.8 MAINTENANCE SCHEDULE, General 

Spoke nipple 55 in-Ibs 6.2 Nm 1.10 TIRES AND WHEELS, Wheel Spokes 

Top caddy mounting screw 72-96 in-Ibs 8.1-10.9 Nm |1.3 MAINTENANCE SCHEDULE, General 

Top caddy mounting screw 72-96 in-Ibs 8.1-10.9 Nm 1.17 BATTERY MAINTENANCE, Battery 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Transmission filler/Check plug 25-75 in-Ibs 2.8-8.5 Nm  |1.3 MAINTENANCE SCHEDULE, General 

Transmission filler/check plug 25-75 in-Ibs 2.8-8.5Nm |1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Transmission filler/check plug 25-75 in-Ibs 2.8-8.5Nm  /|1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Turn signal lamp to mounting bracket 36-60 in-Ibs 4.1-6.8 Nm 1.23 HEADLAMP ALIGNMENT, Auxiliary Lamp 


Alignment 
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1.2 


SERVICING A NEW MOTORCYCLE 


AWARNING 


Perform the service and maintenance operations as 
indicated in the regular service interval table. Lack of 
regular maintenance at the recommended intervals can 
affect the safe operation of your motorcycle, which could 
result in death or serious injury. (00010a) 


Service operations to be performed before customer delivery 
are specified in the applicable model year predelivery and set- 
up instructions. 


The performance of new motorcycle initial service is required 
to keep warranty in force and to verify proper emissions sys- 
tems operation. See 1.3 MAINTENANCE SCHEDULE. 


SAFE OPERATING MAINTENANCE 


NOTES 


* Donot attempt to retighten engine head bolts. Retightening 
can cause engine damage. 


* During the initial break-in period, use only Harley-Davidson 
20W50 engine oil. Failure to use the recommended oil will 
result in improper break-in of the engine cylinders and 
piston rings. 


A careful check of certain equipment is necessary after periods 
of storage, and frequently between regular service intervals, 
to determine if additional maintenance is required. 


Check: 

1. Tires for abrasions, cuts and correct pressure. 

2. Secondary drive belt for proper tension and condition. 
3. Brakes, steering and throttle for responsiveness. 
4 


Brake fluid level and condition. Hydraulic lines and fittings 
for leaks. Also, check brake pads and rotors for wear. 


e 


Cables for fraying, crimping and free operation. 
6. Engine oil and transmission fluid levels. 


7. Meadlamp, auxiliary lamp, tail lamp, brake lamp, horn and 
turn signal operation. 


SHOP PRACTICES 
Repair Notes 


General maintenance practices are given in this section. 


NOTES 
* Repair = Disassembly/Assembly. 


* Replacement = Substitute a new part for existing com- 
ponent. 


All special tools and torque values are noted at the point of 
use. 


All required parts or materials can be found in the appropriate 
PARTS CATALOG. 


Safety 


Safety is always the most important consideration when per- 
forming any job. Be sure you have a complete understanding 
of the task to be performed. Use common sense. Use the 
proper tools. Protect yourself and bystanders with approved 
eye protection. Don't just do the job - do the job safely. 


Removing Parts 


Always consider the weight of a part when lifting. Use a hoist 
whenever necessary. Do not lift heavy parts by hand. A hoist 
and adjustable lifting beam or sling are needed to remove some 
parts. The lengths of chains or cables from the hoist to the part 
should be equal and parallel and should be positioned directly 
over the center of the part. Be sure that no obstructions will 
interfere with the lifting operation. Never leave a part suspended 
in mid-air. 


AWARNING 


Be sure to check capacity rating and condition of hoists, 
slings, chains and cables before use. Exceeding capacity 
ratings or using lifting devices that are in poor condition 
can lead to an accident, which could result in death or 
serious injury. (00466c) 


Always use blocking or proper stands to support the part that 
has been hoisted. If a part cannot be removed, verify that all 
bolts and attaching hardware have been removed. Check to 
see if any parts are in the way of the part being removed. 


When removing hoses, wiring or tubes, always tag each part 
to verify proper installation. 


Cleaning 


If you intend to reuse parts, follow good shop practice and 
thoroughly clean the parts before assembly. Keep all dirt out 
of parts; the unit will perform better and last longer. Seals, filters 
and covers are used in this vehicle to keep out environmental 
dirt and dust. These items must be kept in good condition to 
guarantee satisfactory operation. 


When you are instructed in a step to clean fastener threads or 
threaded holes, proceed as follows: Clean all LOCTITE material 
from fastener threads and threaded holes. Use a wire brush 
to clean fastener threads. Use a thread chaser or other suitable 
tool to clean threaded holes. Use PJ-1 cleaner or equivalent 
to remove all traces of oil and contaminants from threads. Blow 
out all threaded holes with low pressure compressed air. 


Clean and inspect all parts as they are removed. Be sure all 
holes and passages are clean and open. After cleaning, cover 
all parts with clean lint-free cloth, paper or other material. Be 
sure the part is clean when it is installed. 


Always clean around lines or covers before they are removed. 
Plug, tape or cap holes and openings to keep out dirt, dust and 
debris. 


Always verify cleanliness of blind holes before assembly. 
Tightening a screw with dirt, water or oil in the hole can cause 
castings to crack or break. 
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Disassembly and Assembly 


Always assemble or disassemble one part at a time. Do not 
work on two assemblies simultaneously. Be sure to make all 
necessary adjustments. Recheck your work when finished. Be 
sure that everything is done. 


Operate the vehicle to perform any final check or adjustments. 
If all is correct, the vehicle is ready to go back to the customer. 


Checking Torques on Fasteners 


Attempt to turn the fastener using a torque wrench set to the 
minimum torque specification for that fastener. If the fastener 
does not rotate, the fastener torque has been maintained. If 
the fastener rotates, remove it to determine if it is a lock-patch 
type. 


If it has a locking agent, clean all locking material from the 
threaded hole. Replace the fastener with a new one or clean 
the original fastener threads and apply the appropriate Loctite 
product (see appropriate procedure). Install and tighten the 
fastener to specification. 


If the fastener is not lock-patch type, install and tighten to 
specification. 


Magnetic Parts Trays 


Magnetic parts trays are becoming common in the service 
facility because they are convenient and can keep parts from 
becoming lost during a repair procedure. 


However, hardened steel parts can become magnetized when 
held in magnetic parts trays. Metal fragments that would 
ordinarily be washed away in the oil and trapped in the oil filter 
or magnetic drain plug during vehicle operation could be cap- 
tured by magnetized parts in the engine, potentially causing 
accelerated engine wear and damage. 


Parts that will be returned to service inside the vehicle's 
powertrain such as gears, thrust washers and especially 
bearings should never be kept in magnetic parts trays. 
REPAIR AND REPLACEMENT 
PROCEDURES 


Hardware and Threaded Parts 


Install helical thread inserts when inside threads in castings 
are stripped, damaged or not capable of withstanding specified 
torque. 


Replace bolts, nuts, studs, washers, spacers and small 
common hardware if missing or in any way damaged. Clean 
up or repair minor thread damage with a suitable tap or die. 


Replace all damaged or missing lubrication fittings. 


Use Teflon pipe sealant or LOCTITE 565 THREAD SEALANT 
on pipe fitting threads. 


Threadlocking Agents 


Always follow specific service manual procedures when working 
with fasteners containing preapplied threadlocking agents when 
fastener replacement is recommended. When re-using 
fasteners containing threadlocking agents, be sure to com- 
pletely remove all existing threadlocking agent from fastener 
threads with a wire brush or wire wheel. Also, be sure to 
remove residual threadlocking agent from fastener hole using 
an appropriate thread chasing device and compressed air when 
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using new or existing fasteners. Always use the recommended 
threadlocking agent for your specific procedure. 


Wiring, Hoses and Lines 


Hoses, clamps, electrical wiring, electrical switches or fuel lines 
if they do not meet specifications. 


Instruments and Gauges 


Replace broken or defective instruments and gauges. Replace 
dials and glass that are so scratched or discolored that reading 
is difficult. 


Bearings 


Anti-friction bearings must be handled in a special way. To 
keep out dirt and abrasives, cover the bearings as soon as 
they are removed from the package. 


Wash bearings in a non-flammable cleaning solution. Knock 
out packed lubricant inside by tapping the bearing against a 
wooden block. Wash bearings again. Cover bearings with clean 
material after setting them down to dry. Never use compressed 
air to dry bearings. 


Coat bearings with clean oil. Wrap bearings in clean paper. 


When bearings are installed against shoulders, be sure that 
the chamfered side of the bearing always faces the shoulder. 
Lubricate bearings and all metal contact surfaces before 
pressing into place. Only apply pressure on the part of the 
bearing that makes direct contact with the mating part. Install 
bearings with numbered side facing out. 


Always use the proper tools and fixtures for removing and 
installing bearings. 


Bearings do not usually need to be removed. Only remove 
bearings if necessary. 


Bushings 


Do not remove a bushing unless damaged, excessively worn 
or loose in its bore. Press out bushings that must be replaced. 


When pressing or driving bushings, be sure to apply pressure 
in line with the bushing bore. Use a bearing/bushing driver or 
a bar with a smooth, flat end. Never use a hammer to drive 
bushings. 


Inspect the bushing and the mated part for oil holes. Be sure 
all oil holes are properly aligned. 


Gaskets 


Always discard gaskets after removal. Replace with new gas- 
kets. Never use the same gasket twice. Be sure that gasket 
holes match up with holes in the mating part. But be aware 
that sections of a gasket may be used to seal passages. 


If a gasket must be made, be sure to cut holes that match up 
with the mating part. Serious damage can occur if any flange 
holes are blocked by the gasket. Use material that is the right 
type and thickness. 


Lip Type Seals 


Lip seals are used to seal oil or grease and are usually installed 
with the sealing lip facing the contained lubricant. Seal orient- 
ation, however, may vary under different applications. 


HOME 


Seals should not be removed unless necessary. Only remove 
seals if required to gain access to other parts or if seal damage 
or wear dictates replacement. 


Leaking oil or grease usually means that a seal is damaged. 
Replace leaking seals to prevent overheated bearings. 


Always discard seals after removal. Do not use the same seal 
twice. 


O-Rings (Preformed Packings) 


Always discard o-rings after removal. Replace with new o-rings. 
To prevent leaks, lubricate the o-rings before installation. Apply 
the same type of lubricant as that being sealed. Be sure that 
all gasket, o-ring and seal mating surfaces are thoroughly clean 
before installation. 


Gears 
Always check gears for damaged or worn teeth. 


Remove burrs and rough spots with a honing stone or crocus 
cloth before installation. 


Lubricate mating surfaces before pressing gears on shafts. 


Shafts 


If a shaft does not come out easily, check that all nuts, bolts 
or retaining rings have been removed. Check to see if other 
parts are in the way before using force. 


Shafts fitted to tapered splines should be very tight. If shafts 
are not tight, disassemble and inspect tapered splines. Discard 
parts that are worn. Be sure tapered splines are clean, dry and 
free of burrs before putting them in place. Press mating parts 
together tightly. 


Clean all rust from the machined surfaces of new parts. 


Part Replacement 


Always replace worn or damaged parts with new parts. 


Exhaust System Leakage 


In the event of an exhaust system leak at a muffler or header 
pipe connection location, disassemble and clean all mating 
surfaces. Replace any damaged components. If leak still exists, 
disassemble and repair the leak by applying a bead of Harley- 
Davidson High-Performance Sealant (Part No. 99650-02) (or 
an equivalent 02 Sensor/Catalyst-safe alternative). Reassemble 
components, wipe off any excess sealant and allow adequate 
curing time following sealant product instructions before oper- 
ating vehicle. 


CLEANING 
Part Protection 


Before cleaning, protect rubber parts (such as hoses, boots 
and electrical insulation) from cleaning solutions. Use a grease- 
proof barrier material. Remove the rubber part if it cannot be 
properly protected. 


Cleaning Process 


Any cleaning method may be used as long as it does not result 
in parts damage. Thorough cleaning is necessary for proper 
parts inspection. Strip rusted paint areas to bare metal before 
priming and repainting. 


Rust or Corrosion Removal 


Remove rust and corrosion with a wire brush, abrasive cloth, 
sand blasting, vapor blasting or rust remover. Use buffing 
crocus cloth on highly polished parts that are rusted. 
Bearings 


Remove shields and seals from bearings before cleaning. 
Clean bearings with permanent shields and seals in solution. 


AWARNING 


Using compressed air to "spin dry" bearings can cause 
bearing to fly apart, which could result in death or serious 
injury. (00505b) 


Clean open bearings by soaking them in a petroleum cleaning 
solution. Never use a solution that contains chlorine. 


Let bearings stand and dry. Do not dry with compressed air. 
Do not spin bearings while they are drying. 


TOOL SAFETY 
Air Tools 


* Always use approved eye protection equipment when 
performing any task using air-operated tools. 


* On all power tools, use only recommended accessories 
with proper capacity ratings. 


* Do not exceed air pressure ratings of any power tools. 


* A Bits should be placed against work surface before air 
hammers are operated. 


* Disconnect the air supply line to an air hammer before 
attaching a bit. 


* Never point an air tool at yourself or another person. 


e Protect bystanders with approved eye protection. 


Wrenches 
. Never use ап extension on а wrench handle. 


* |f possible, always pull on a wrench handle and adjust 
your stance to prevent a fall if something lets go. 


. Never cock a wrench. 


* Never use a hammer on any wrench other than a 
STRIKING FACE wrench. 


e Discard any wrench with broken or battered points. 
* Never use a pipe wrench to bend, raise or lift a pipe. 
Pliers/Cutters/Pry bars 


*  Plastic- or vinyl-covered pliers handles are not intended 
to act as insulation. Do not use on live electrical circuits. 


* Do not use pliers or cutters for cutting hardened wire 
unless they were designed for that purpose. 


* A Always cut at right angles. 


* Do not use any pry bar as a chisel, punch or hammer. 
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Hammers 


Never strike a hammer against a hardened object, such 
as another hammer. 


Always grasp a hammer handle firmly, close to the end. 
Strike the object with the full face of the hammer. 

Never work with a hammer which has a loose head. 
Discard hammer if face is chipped or mushroomed. 
Wear approved eye protection when using striking tools. 


Protect bystanders with approved eye protection. 


Punches/Chisels 


Never use a punch or chisel with a chipped or mush- 
roomed end; dress mushroomed chisels and punches with 
a file. 


Hold a chisel or a punch with a tool holder if possible. 


When using a chisel on a small piece, clamp the piece 
firmly in a vise and chip toward the stationary jaw. 


Wear approved eye protection when using these tools. 


Protect bystanders with approved eye protection. 


Screwdrivers 


Do not use a screwdriver for prying, punching, chiseling, 
scoring or scraping. 


Use the right type of screwdriver for the job; match the tip 
to the fastener. 


Do not interchange POZIDRIV, PHILLIPS or REED AND 
PRINCE screwdrivers. 


Screwdriver handles are not intended to act as insulation. 
Do not use on live electrical circuits. 


Do not use a screwdriver with rounded edges because it 
will slip. Redress with a file. 
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Ratchets and Handles 


Periodically clean and lubricate ratchet mechanisms with 
a light grade oil. Do not replace parts individually; ratchets 
should be rebuilt with the entire contents of service kit. 


Never hammer or put a pipe extension on a ratchet or 
handle for added leverage. 


Always support the ratchet head when using socket 
extensions, but do not put your hand on the head or you 
may interfere with the action of its reversing mechanism. 


When breaking loose a fastener, apply a small amount of 
pressure as a test to be sure the ratchet's gear wheel is 
engaged with the pawl. 


Sockets 


Never use hand sockets on power or impact wrenches. 
Select the right size socket for the job. 
Never cock any wrench or socket. 


Select only impact sockets for use with air or electric 
impact wrenches. 


Replace sockets showing cracks or wear. 
Keep sockets clean. 


Always use approved eye protection when using power 
or impact sockets. 


Storage Units 


Do not open more than one loaded drawer at a time. Close 
each drawer before opening up another. 


Close lids and lock drawers and doors before moving 
storage units. 


Do not pull on a tool cabinet; push it in front of you. 


Set the brakes on the locking casters after the cabinet has 
been rolled to your workspace. 


HOME 


MAINTENANCE SCHEDULE 


1.3 


GENERAL 


If more detailed information is needed, turn to the sections 


which follow for step-by-step instructions. 


The table below lists the periodic maintenance requirements 


for Touring model motorcycles. If you are familiar with the 
procedures, just refer to the table for the recommended service 
interval. If necessary, see the quick reference table (Table 1-2.) 


for the required specifications. 


Also, throughout this manual, you will be instructed to use 
various lubricants, greases and sealants. Refer to Table 1-3. 
for the correct part numbers of these items. 


Table 1-1. Regular Service Intervals: 2009 Touring Models 


ITEM SERVICED PROCEDURE 1000 MI. 5000 MI. 10,000 MI. 15,000 MI. 20,000 MI. 25,000 MI. NOTES 
1600 KM 8000 KM 16,000 KM 24,000 KM 32,000 KM 40,000 KM 
Engine oil and filter Replace X X X X 
Oil lines and brake system  |Inspect for leaks X X X X X X 1 
Air cleaner Inspect, service as required X X X X X X 
Tires Check pressure, inspect X X X 
tread 
Wheel spokes Check tightness X X X 1,6 
Primary chaincase lubricant | Replace X X X 
Transmission lubricant Replace X X 
Clutch Check adjustment X X X X X 1 
Drive belt and compensator | Inspect, adjust belt X X X X X X 1 
sprocket 
Compensator sprocket isol- | Inspect for wear 5 
ators 
Brake and clutch controls Check, adjust and lubricate X X X X X X 1 
Jiffy stand Inspect and lubricate X X X X X X 1 
Fuel lines and fittings Inspect for leaks X X X X 1 
Fuel tank filter Replace X 1 
Brake fluid Check levels and condition X X X X X X 4 
Brake pads and discs Inspect for wear X X X 
Spark plugs Inspect X X X X X 
Replace X 
Electrical equipment and Check operation X X X X X X 
switches 
Front fork oil Replace 1,2 
Steering head bearings Lubricate X X X 2 
Adjust X 1 
Air suspension Check pressure, operation X X X X X X 1 
and leakage 
Windshield bushings (if Inspect X X 1 
applicable) 
Fuel door, Tour-Pak, saddle- | Lubricate hinges and latches X X X X X X 
bags 
Critical fasteners Check tightness X X X 1 
Battery Check battery and clean 3 
connections 
Exhaust system Inspect for leaks, cracks, and X X X X X X 3 
loose or missing fasteners or 
heat shields 
Road test Verify component and X X X X X X 
System functions 
NOTES: 1. Should be performed by an authorized Harley-Davidson dealer, unless you have the proper tools, service data and are mechanically 
qualified. 
2. Disassemble, lubricate and inspect every 50,000 miles (80,000 kilometers). 
3. Perform annually. 
4. Change D.O.T. 4 and flush brake system every two years. 
5. Perform at each rear tire change. 
6. Not all vehicles are equipped with spoke wheels. Consult appropriate topic in service manual. 
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Table 1-2. Quick Reference Maintenance Chart: 2009 Touring Models 


ITEM SERVICED SPECIFICATION DATA 
Engine oil and filter Drain plug torque 14-21 ft-lbs (19.0-28.5 Nm) 
Oil capacity 4 qt. (3.8 L) 
Filter Hand tighten 1/2-3/4 turn after gasket contact 


Chrome filter part number 


63798-99A 


Black filter part number 


63731-99A 


Primary chain lubricant 


Lubricant type and capacity 


FORMULA+ TRANSMISSION AND PRIMARY 
CHAIN LUBRICATION (Part No. 99851-05) 
Wet: 38 oz. (1124 ml) 

Dry: 45 oz. (1331 ml) 


Primary chaincase drain plug torque 


14-21 ft-lbs (19.0-28.5 Nm) 


Clutch adjustment 


Adjuster screw free play 


1/2-1 turn 


Adjuster screw locknut torque 


72-120 in-Ibs (8.1-13.6 Nm) 


Free play at hand lever 


1/16-1/8 in. (1.6-3.2 mm) 


Clutch inspection cover torque 


84-108 in-Ibs (9.5-12.2 Nm) 


Transmission lubricant 


Lubricant level 


Dipstick at FULL with motorcycle on jiffy stand and 
filler plug resting on threads. 


Lubricant type and capacity 


FORMULA+ TRANSMISSION AND PRIMARY 
CHAIN LUBRICATION (Part No. 99851-05) 
32 oz (0.95 liters) 


Transmission drain plug torque 


14-21 ft-lbs (19.0-28.5 Nm) 


Transmission filler plug/dipstick torque 


25-75 in-Ibs (2.8-8.5 Nm) 


Tire pressure and wear 


Pressure: solo rider or with passenger 


Front: 36 psi (248 kPA) 
Rear: 40 psi (276 kPA) 


Wear 


Replace if less than1/32 in. (0.8 mm) of tread pat- 
tern 


Wheel spokes 


Spoke nipple torque 


55 in-Ibs (6.2 Nm) minimum 


Brake fluid level 


D.O.T. 4 hydraulic brake fluid part number 


99953-99A (12 oz.) 


Fluid level (from top of master cylinder reservoir) 


Front: 0.20 in. (5.0 mm) 
Rear: 0.26 in. (6.5 mm) 


Master cylinder reservoir cover screw torque 


Front: 7-10 in-Ibs (0.8-1.1 Nm) 
Rear: 12-15 in-Ibs (1.4-1.7 Nm) 


Brake pads and discs 


Minimum brake pad thickness 


0.016 in. (0.4 mm) 


Brake caliper pad pin torque 


75-102 in-Ibs (8.5.-11.5 Nm) 


Minimum brake disc thickness 


Front: 0.18 in. (4.5 mm) 
Rear: 0.25 in. (6.3 mm) 


Maximum brake disc lateral runout (warpage) 


0.008 in. (0.2 mm) 


Drive belt deflection 


Upward force applied at midpoint of bottom belt 
strand 


10 Ib. (4.5 kg) 


FLHR/C, FLHT/C/U, FLTR 


3/8-7/16 in. (9.5-11.1 mm) 


FLHX 


1/4-5/16 in. (6.4-7.9 mm) 


Air cleaner Air cleaner cover bracket screw torque 40-60 in-Ibs (4.5-6.8 Nm) 
Air cleaner cover screw torque 36-60 in-Ibs (4.1-6.8 Nm) 
Air cleaner cover screw Threadlocker LOCTITE MEDIUM STRENGTH THREADLOCKER 
243 (BLUE) 
Part No. 99642-97 (6 ml) 
Clutch cable Lubricant part number LUBIT-8 SUPER OIL, Part No. 94968-85TV (1/4 


fl. oz.) 


Handlebar switch housing screw torque 


35-45 in-Ibs (4.0-5.1 Nm) 
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Table 1-2. Quick Reference Maintenance Chart: 2009 Touring Models 


ITEM SERVICED SPECIFICATION DATA 
Spark plugs Type HD-6R12 
Gap 0.038-0.043 in. (0.97-1.09 mm) 
Torque 12-18 ft-lbs (16.3-24.4 Nm) 
Front fork oil Amount See 2.19 FRONT FORK. 


Type and part number 


HYDRAULIC FORK OIL (TYPE E) 
Part No. 99884-80 (16 oz.) 


Battery Terminal bolt torque 60-70 in-Ibs (6.8-7.9 Nm) 

Top caddy screw torque 72-96 in-Ibs (8.1-10.9 Nm) 
Table 1-3. Lubricants, Greases, Sealants 

ITEM PART NUMBER PACKAGE 

Anti-Seize Lubricant 98960-97 1 oz squeeze tube 

ССІ #20 Brake Grease 42830-05 (included in master cylinder squeeze packet 

rebuild kit) 

D.O.T. 4 Brake Fluid 99953-99A 12 oz. bottle 

Electrical Contact Lubricant 99861-02 1 07 squeeze tube 

Genuine Harley-Davidson Formula+ 99851-05 1 qt bottle 

Transmission and Primary Chaincase 

Lubricant 

G40M Brake Grease 42820-04 squeeze packet 

Gray High Performance Sealant 99650-02 1.9 oz squeeze tube 

HYLOMAR Gasket and Thread Sealant |99653-85 3.5 oz tube 

Loctite Pipe Sealant With Teflon 565 99818-97 6 ml squeeze tube 

Loctite Prism Primer (770) 

Loctite Prism Superbonder (411) 

Loctite Superbonder 420 Adhesive 

Loctite Threadlocker 243 (blue) 99642-97 6 ml squeeze tube 

Loctite Threadlocker 262 (red) 94759-99 6 ml squeeze tube 

Loctite Threadlocker 272 98618-03 10 ml bottle 

Special Purpose Grease 99857-97 14 oz. cartridge 

Super Oil 94968-85TV 1/4 fl. oz 

Type "E" Hydraulic Fork Cil 99884-80 16 oz bottle 
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FUEL AND OIL 


1.4 


FUEL 


Refer to Table 1-4. Always use a good quality unleaded gas- 
oline. Octane ratings are usually found on the pump. 


А WARNING 


Avoid spills. Slowly remove filler cap. Do not fill above 
bottom of filler neck insert, leaving air space for fuel 
expansion. Secure filler cap after refueling. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00028a) 


Á WARNING 


Use care when refueling. Pressurized air in fuel tank can 
force gasoline to escape through filler tube. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00029a) 


Modern service station pumps dispense a high flow of gasoline 
into a motorcycle fuel tank making air entrapment and pressur- 
ization a possibility. 


Table 1-4. Octane Ratings 


SPECIFICATION 
Pump Octane (R+M)/2 


GASOLINE BLENDS 


Your motorcycle was designed to get the best performance 
and efficiency using unleaded gasoline. Most gasoline is 
blended with alcohol and/or ether to create oxygenated blends. 
The type and amount of alcohol or ether added to the fuel is 
important. 


RATING 
91 (95 RON) 


CAUTION 


Do not use gasoline that contains methanol. Doing so can 
result in fuel system component failure, engine damage 
and/or equipment malfunction. (00148a) 


e Gasoline containing METHYL TERTIARY BUTYL ETHER 
(MTBE): Gasoline/MTBE blends are a mixture of gasoline 


and as much as 15% MTBE. Gasoline/MTBE blends can 
be used in your motorcycle. 


* ETHANOL is a mixture of 10% ethanol (Grain alcohol) and 
9096 unleaded gasoline. Gasoline/ethanol blends can be 
used in your motorcycle if the ethanol content does not 
exceed 10%. 


e  REFORMULATED OR OXYGENATED GASOLINES 
(RFG): Reformulated gasoline is a term used to describe 
gasoline blends that are specifically designed to burn 
cleaner than other types of gasoline, leaving fewer tailpipe 
emissions. They are also formulated to evaporate less 
when you are filling your tank. Reformulated gasolines 
use additives to oxygenate the gas. Your motorcycle will 
run normally using this type of gas and Harley-Davidson 
recommends you use it when possible, as an aid to cleaner 
air in our environment. 


*  Donotuse race gas or octane boosters. Use of these fuels 
will damage the fuel system. 


Some gasoline blends might adversely affect the starting, 
driveability or fuel efficiency of the motorcycle. If any of these 
problems are experienced, try a different brand of gasoline or 
gasoline with a higher octane blend. 


ENGINE LUBRICATION 


CAUTION 


Do not switch lubricant brands indiscriminately because 
some lubricants interact chemically when mixed. Use of 
inferior lubricants can damage the engine. (00184a) 


Engine oil is a major factor in the performance and service life 
of the engine. Always use the proper grade of oil for the lowest 
temperature expected before the next scheduled oil change. 
Refer to Table 1-5. Your authorized dealer has the proper oil 
to suit your requirements. 


If it is necessary to add oil and Harley-Davidson oil is not 
available, use an oil certified for diesel engines. Acceptable 
diesel engine oil designations include: CF-4, CG-4, CH-4 and 
СІ-4. 


Тһе preferred viscosities for the diesel engine oils іп des- 
cending order аге: 20W50, 15W40 апа 10W40. 


At the first opportunity, see an authorized dealer to change 
back to 100 percent Harley-Davidson oil. 


Table 1-5. Recommended Engine Oils 


H-D TYPE VISCOSITY H-D RATING LOWEST AMBIENT COLD WEATHER 
TEMPERATURE STARTS BELOW 50° F 
(10° C) 
H-D Multi-grade SAE 10W40 HD 360 Below 40? F (4? C) Excellent 
H-D Multi-grade SAE 20W50 HD 360 Above 40? F (4? C) Good 
H-D Regular Heavy SAE 50 HD 360 Above 60? F (16? C) Poor 
H-D Extra Heavy SAE 60 HD 360 Above 80? F (27? C) Poor 
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WINTER LUBRICATION 


In colder climates, the engine oil should be changed often. If 
motorcycle is used frequently for short trips, less than 15 miles 
(24 kilometers), in ambient temperatures below 60° F (16° C), 
oil change intervals should be reduced to 1500 miles (2400 
kilometers). Motorcycles used only for short runs must have a 
thorough tank flush-out before new oil is put in. The tank flush- 
out should be performed by an authorized dealer or qualified 
technician. 


NOTE 


The further below freezing the temperature drops, the shorter 
the oil change interval should be. 


Water vapor is a normal by-product of combustion in any 
engine. During cold weather operation, some of the water vapor 
condenses to liquid form on the cool metal surfaces inside the 
engine. In freezing weather this water will become slush or ice 
and, if allowed to accumulate too long, may block the oil lines 
and cause damage to the engine. 


If the engine is run frequently and allowed to thoroughly warm 
up, most of this water will become vapor again and will be 
blown out through the crankcase breather. 


If the engine is not run frequently and allowed to thoroughly 
warm up, this water will accumulate, mix with the engine oil 
and form a sludge that is harmful to the engine. 
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BULB REQUIREMENTS 


1.5 


GENERAL 


Use the table to identify the bulb location and part number. 
Refer to Table 1-6. 


NOTE 


The speedometer, tachometer, odometer and indicator lamps 
are illuminated with LEDs. LEDs are non-repairable. The entire 


assembly must be replaced if an LED fails. 


Table 1-6. Bulb Chart: 2009 Touring Models 


LAMP DESCRIPTION BULBS CURRENT HARLEY-DAVIDSON 

(ALL LAMPS 12 VOLT) REQUIRED DRAW PART NUMBER 
AMPERAGE 

Headlamp FLHT/C/U, FLHR/C, FLHX 1 4.58/5.0 68329-03 
FLTR 2 4.58/5.0 68329-03 
Position lamp, international 1 0.32 53438-92 
Position lamp, FLTR Japan 1 0.32 53436-97 

Tail and stop Tail/stop lamp 1 0.59/2.10 68167-04 

lamp 

Turn signal lamp |Front/running 2 2.25/0.59 68168-89A 
Front international 2 1.75 68572-64B 
Front, FLHX (HDI), FLTR (Japan) 2 1.75 68163-84 
Rear 2 2.25 68572-64B 
Rear, FLTR/FLHX international 2 1.75 68163-84 
Rear, other international 2 1.75 68163-84 

Additional lighting | Tour-Pak side lamps N/A 0.14 53788-06 (right side) 
FLHTCU* 0.14 53789-06 (left side) 
Tour-Pak tail/stop lamps 2 0.59/2.10 68165-64 
Fender tip lamps, front 1 0.30 68193-95 
Fender tip lamps, rear* N/A N/A 69375-06 (FLHX) 

59672-09 (all but FLHX) 

License plate lamp international 1 0.37 53436-97 
License plate lamp FLTR/FLHX 2 0.35 52441-95 
domestic 
Auxiliary lamps 2 2.1 68453-05 
Auxiliary lamps international 2 2.7 68851-98 


Instrument panel 


High beam indicator 


Instrument panel is illuminated with LEDs. Replace entire assembly upon 


lamps ; "m failure. 

FLHT/C/U Oil pressure indicator 

FLHR/C Neutral indicator 

ЕТА Turn signal indicator 

FLHX 

Gauge lamps Speedometer N/A N/A N/A 

FLHR/C Odometer N/A N/A N/A 
Fuel gauge* Illuminated with LEDs. Replace assembly upon failure. 
Engine N/A N/A N/A 
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Table 1-6. Bulb Chart: 2009 Touring Models 


LAMP DESCRIPTION BULBS CURRENT HARLEY-DAVIDSON 
(ALL LAMPS 12 VOLT) REQUIRED DRAW PART NUMBER 
AMPERAGE 
Gauge lamps Speedometer N/A N/A N/A 
FLHT/C/U 
N/A 
FLTR Tachometer N/A N/A / 
FLHX Voltmeter 1 0.24 67445-00 
Oil pressure indicator 1 0.24 67445-00 
FLHT/C/U 
Air temperature gauge 1 0.24 67445-00 
FLHT/C/U 
Fuel gauge 1 0.24 67445-00 
Items with * Illuminated with LEDs. Replace entire assembly upon failure. 
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ENGINE OIL AND FILTER 


1.6 


CHECKING OIL LEVEL 


CAUTION 


Oil level cannot be accurately measured on a cold engine. 
For pre-ride inspection, with motorcycle leaning on jiffy 
stand on level ground, oil should register on dipstick 
between arrows when engine is cold. Do not add oil to 
bring the level to the FULL mark on a COLD engine. 
(00185a) 


For dipstick location, see Figure 1-1. 


sm05693 


Figure 1-1. Engine Oil Filler Cap 


NOTES 


See Figure 1-2. The oil level marks for checking oil level with 
motorcycle upright or on jiffy stand are on the same side of the 
dipstick. Be sure to use the correct portion of dipstick when 
checking oil level. Oil level must not exceed the midpoint (2) 
when performing cold oil level check. 


Oil Level Cold Check 
Perform engine oil level COLD CHECK as follows: 


1. For pre-ride inspection, place vehicle on level ground and 
rest the vehicle on its jiffy stand (unless sidecar is 
attached). 


2. Remove filler plug/dipstick and wipe off the dipstick. Insert 
the dipstick and tighten into the fill spout. 


NOTE 
The oil level marks for checking with motorcycle upright or on 
jiffy stand are on the same side of the dipstick. Be sure to use 
the correct portion of dipstick when checking oil level. 


3. See Figure 1-2. Remove the dipstick and verify the level 
of the oil. The correct oil level should register midway (2) 
between the FULL and ADD marks on the dipstick. 

NOTE 


If oil level is at or below the ADD mark, add only enough oil to 
bring the level to the middle of the two marks on the dipstick. 
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Oil Level Hot Check 


NOTES 


* The engine will require a longer warm up period in colder 
weather. 


* Engine oil level hot check should be performed only when 
engine is at normal operating temperature. 


Perform engine oil level HOT CHECK as follows: 


1. Ride motorcycle until engine is at normal operating tem- 


perature. 

2. Place vehicle on level ground and rest the vehicle on its 
jiffy stand (unless sidecar is attached). Allow engine to 
idle for 1-2 minutes. Turn engine off. 

3. Remove filler plug/dipstick and wipe off the dipstick. Insert 


the dipstick and tighten into the fill spout. 


NOTE 
The oil level marks for checking with motorcycle upright or on 
jiffy stand are on the same side of the dipstick. Be sure to use 
the correct portion of dipstick when checking oil level. 


4. See Figure 1-2. Remove the dipstick and note the level 
of the oil. The level should be between the ADD (1) and 
FULL (3) marks. Add oil as necessary to bring the level 
to the FULL mark on the dipstick. Do not overfill. 


NOTE 
Refer to Table 1-5. Use only recommended oil specified in 
1.4 FUEL AND OIL, Engine Lubrication. 


5. Startengine and carefully check for oil leaks around drain 
plug and oil filter. 


CAUTION 


Do not allow hot oil level to fall below Add/Fill mark on 
dipstick. Doing so can result in equipment damage and/or 
equipment malfunction. (00189a) 


CAUTION 


Do not overfill oil tank. Doing so can result in oil carryover 
to the air cleaner leading to equipment damage and/or 
equipment malfunction. (001902) 


e Check engine oil level at each complete fuel refill. 


* Refer to Table 1-1. Oil should be changed at specified 
intervals in normal service at warm or moderate temperat- 
ures. 


Oil change intervals should be more frequent in cold 
weather or severe operating conditions. See 1.4 FUEL 
AND OIL, Winter Lubrication. 


sm05900 


988900000) FULL MOT ON JIFFY STAND CHEK = 
5984599995999] FULL HOT VEHICLE UPRIGHT X SCREWED IN 


1. ADD QT (lower) mark 
2. Cold check level 
3. FULL (hot check) mark 


Figure 1-2. Engine Oil Dipstick 


CHANGING OIL AND OIL FILTER 


PART NUMBER TOOL NAME 
HD-42311 OIL FILTER WRENCH 
HD-44067A OIL FILTER WRENCH 


CAUTION 


Do not switch lubricant brands indiscriminately because 
some lubricants interact chemically when mixed. Use of 
inferior lubricants can damage the engine. (00184a) 


ÁN WARNING 


Be sure that no lubricants or fluids get on tires, wheels or 
brakes when changing fluid. Traction can be adversely 
affected, which could result in loss of control of the 
motorcycle and death or serious injury. (00047d) 


Twin Cam equipped vehicles require the premium oil filter (Part 
No. 63798-99A Chrome or Part No. 63731-99A Black). 


Refer to Table 1-1. Oil should be changed after the first 1000 
miles (1600 kilometers) for a new engine and at regular inter- 
vals in normal service at warm or moderate temperatures. 


= 


Ride motorcycle until oil is at normal operating temper- 
ature. Turn engine off. 


2. Remove filler plug/dipstick. 
3. See Figure 1-3. Remove the oil drain plug (2). Do not 


remove hex plug (3) or transmission drain plug (1). Allow 
oil to drain completely. 


от00311а 


1. Transmission drain plug (right side) 
2. Engine oil drain plug and O-ring 
3. Hex plug (do not remove) 


Figure 1-3. Oil Pan 


4. Inspect the oil drain plug o-ring for cuts, tears or signs of 
deterioration. Replace as necessary. 


CAUTION 


Use Harley-Davidson oil filter wrench for filter removal. 
This tool can prevent damage to crankshaft position 
sensor and/or sensor cable. (00192b) 


5. See Figure 1-4. Remove the oil filter using OIL FILTER 
WRENCH (Part No. HD-42311) or OIL FILTER 
WRENCH (Part No. HD-44067A) and hand tools. Do not 
use with air tools. 


6. Clean the oil filter mount flange of any old gasket material. 


NOTE 
Dispose of oil and oil filter in accordance with local regulations. 


7. See Figure 1-5. Lubricate gasket with clean engine oil and 
install new oil filter on filter mount. Hand tighten oil filter 
1/2-3/4 turn after gasket first contacts filter mounting sur- 
face. Do not use OIL FILTER WRENCH (Part No. HD- 
42311) for oil filter installation. 


8. Install engine oil drain plug and tighten to 14-21 ft-lbs 
(19.0-28.5 Nm). 


NOTE 
Use the proper grade of oil for the lowest temperature expected 
before the next oil change. Refer to Table 1-5 for recommended 
ой. 


9. Initially add 3.5 quarts (3.3 liters) of engine oil. 
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10. Verify proper oil level. See 1.6 ENGINE OIL AND FILTER, 


Checking Oil Level. от00108 
a. Check engine oil level using COLD CHECK рго- 
cedure. 


b. Start engine and carefully check for oil leaks around 
drain plug and oil filter. 


c. Check engine oil level using HOT CHECK procedure. 


0т00154 


1. Thin oil film ONLY 
2. Ой filter 


3. Mounting plate 


Figure 1-5. Applying Thin Oil Film 


Figure 1-4. Oil Filter Wrench (Part No. HD-42311) 
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PRIMARY CHAIN 


1.7 


GENERAL 


All models have an automatic chain tensioner. For primary 
chain service procedures, see 5.4 DRIVE COMPONENTS. 


CHAINCASE LUBRICANT 
General 


Refer to Table 1-1. The primary chaincase lubricant should be 
drained and refilled with fresh lubricant at specified intervals. 


Check Lubricant Level 


Ride motorcycle until engine is warmed up to normal 
operating temperature. 


= 


N 


Stand vehicle upright on a level surface, so that primary 
chaincase is level. 


e 


See Figure 1-6. Remove five screws to free clutch 
inspection cover from primary chaincase cover. 


> 


Remove seal ring from clutch inspection cover and discard. 


о 


If the fluid level сап be seen, it is adequate. Otherwise, 
pour enough GENUINE Harley-Davidson FORMULA+ 
TRANSMISSION AND PRIMARY CHAINCASE LUB- 
RICANT (Part No. 99851-05, U.S. quart) in through the 
clutch inspection cover opening until it is visible along the 
bottom portion of the clutch assembly. 


Refer to CHANGING CHAINCASE LUBRICANT to install 
seal ring and clutch inspection cover. 


CAUTION 


Do not overfill the primary chaincase with lubricant. 
Overfilling can cause rough clutch engagement, incom- 
plete disengagement, clutch drag and/or difficulty in 
finding neutral at engine idle. (00199b) 


© 
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Primary chaincase cover 
Drain plug 
Clutch inspection cover 


1. 
2. 
3. 
4. 


Torque sequence 


Figure 1-6. Primary Chaincase 


Changing Chaincase Lubricant 


CAUTION 


When draining or adding lubricant, do not allow dirt, debris 
or other contaminants to enter the engine. (00198a) 


1. Ride motorcycle until engine is warmed up to normal 
operating temperature. 


2. Remove five screws to free clutch inspection cover from 
primary chaincase cover. 
3. Remove drain plug at bottom of primary chaincase. Drain 


lubricant into suitable container. 


NOTE 
Dispose of chaincase lubricant in accordance with local regu- 
lations. 


4. Clean drain plug magnet. If plug has accumulated a lot of 
debris, inspect the condition of chaincase components. 


5. Inspect drain plug O-ring for cuts, tears or signs of deteri- 
oration. Replace as necessary. 

6. Install drain plug into primary chaincase and tighten to 14- 
21 ft-lbs (19.0-28.5 Nm). 

7. Pour 38 fl. oz. (1124 ml) of GENUINE Harley-Davidson 


FORMULA+ TRANSMISSION AND PRIMARY CHAIN- 
CASE LUBRICANT (Part No. 99851-05 quart) through the 
clutch inspection cover opening. 


NOTE 
Only add 45 fl. oz. (1331 ml) after service that involves removal 
of the primary chaincase or primary chaincase cover. 


CAUTION 


Do not overfill the primary chaincase with lubricant. 
Overfilling can cause rough clutch engagement, incom- 
plete disengagement, clutch drag and/or difficulty in 
finding neutral at engine idle. (00199b) 


AWARNING 


Be sure that no lubricants or fluids get on tires, wheels or 
brakes when changing fluid. Traction can be adversely 
affected, which could result in loss of control of the 
motorcycle and death or serious injury. (00047d) 


8. Swab all lubricant from seal ring groove in clutch inspection 
cover. Install new seal ring in groove with nubs contacting 
ring groove walls. 


© 


See Figure 1-6. Install clutch inspection cover to primary 
chaincase cover. Tighten screws in the sequence shown 
to 84-108 in-Ibs (9.5-12.2 Nm). 
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TRANSMISSION LUBRICANT 


TRANSMISSION LUBRICATION 


General 
The transmission lubricant level should be checked monthly. 


Refer to Table 1-1. The transmission should be drained and 
refilled with fresh lubricant at specified intervals. 


NOTE 


When checking the transmission lubricant level, the motorcycle 
should be leaning on the jiffy stand. Allow a short period of 
time to equalize lubricant level in the transmission compart- 
ments. 


Check Lubricant Level 
1. Park motorcycle on its jiffy stand. 
2. SeeFigure 1-7. Remove the threaded filler plug/dipstick. 


3. SeeFigure 1-8. Wipe off filler plug/dipstick. Place in filler 
hole and remove. (Dipstick should rest on lip of filler. Do 
not screw in.) Lubricant level should be between the full 
and low marks on the plug/dipstick when removed. 


AWARNING 


Be sure that no lubricants or fluids get on tires, wheels or 
brakes when changing fluid. Traction can be adversely 
affected, which could result in loss of control of the 
motorcycle and death or serious injury. (00047d) 


CAUTION 


When draining or adding lubricant, do not allow dirt, debris 
or other contaminants to enter the engine. (00198a) 


4. Add lubricant, if necessary. Do not overfill or leakage may 
occur. When filling the transmission, use GENUINE Harley- 
Davidson FORMULA+ TRANSMISSION AND PRIMARY 
CHAINCASE LUBRICANT (Part No. 99851-05 quart). The 
transmission fluid capacity is approximately 32 fluid ounces 


(0.95 liters). 

5. Inspect o-ring for tears or damage. Replace if required. 
Wipe any foreign material from plug. 

6. Install threaded filler/check plug and tighten clockwise to 


25-75 in-Ibs (2.8-8.5 Nm). 
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Figure 1-7. Transmission Filler Plug/Dipstick Location 
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1. FULL 
2. ADD 


Figure 1-8. Transmission Filler Plug/Dipstick Lubricant 
Level 


Changing Transmission Fluid 
1. SeeFigure 1-7. Remove the threaded filler plug/dipstick. 


CAUTION 


When draining or adding lubricant, do not allow dirt, debris 
or other contaminants to enter the engine. (00198a) 


AWARNING 


Be sure that no lubricants or fluids get on tires, wheels or 
brakes when changing fluid. Traction can be adversely 
affected, which could result in loss of control of the 
motorcycle and death or serious injury. (00047d) 


2. See Figure 1-3. Remove transmission drain plug (1) and 
drain lubricant into a suitable container. 


NOTE 
Dispose of transmission lubricant in accordance with local 
regulations. 


HOME 


3. 


Inspect the drain plug o-ring for tears or damage. Replace 
if required. Wipe any foreign material from plug. 


Install drain plug and tighten to 14-21 ft-lbs (19.0-28.5 
Nm). Fill the transmission with 32 fl. oz. (0.95 liters) of 
GENUINE Harley-Davidson FORMULA+ TRANSMISSION 
AND PRIMARY CHAINCASE LUBRICANT (Part No. 
99851-05 quart). 


NOTE 
Do not overfill or leakage may occur. The transmission fluid 
capacity is approximately 32 fl. oz. (0.95 liters). 


5. Install threaded filler plug/dipstick and tighten clockwise 
to 25-75 in-Ibs (2.8-8.5 Nm). 


6. Startengine and carefully check for oil leaks around drain 
plug. 
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AIR CLEANER AND EXHAUST SYSTEM 


1.9 


REMOVAL 


1. 


> 


© 


See Figure 1-9. Remove screw (1) and air cleaner cover 
with rubber seal (3). 


Remove three screws (4) to release cover bracket (5) from 
filter element. 


Remove filter element (6) pulling two breather tubes (8) 
from holes on inboard side. 


Remove and discard gasket (7). 
Remove breather tubes from breather bolts. 


Inspect the breather tubes and rubber seal for cuts, tears, 
holes or signs of deterioration. Replace as necessary. 


AWARNING 


Do not use gasoline or solvents to clean filter element. 
Flammable cleaning agents can cause an intake system 
fire, which could result in death or serious injury. (00101 a) 
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AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


7. 


Clean filter element. 


a. Wash the paper/wire mesh filter element (and 
breather tubes) in lukewarm water with a mild deter- 
gent. Do not strike filter element on a hard surface to 
dislodge dirt. 


b. Allow filter element to either air dry or blow it dry, from 
the inside, with low pressure air. Do NOT use air 
cleaner filter oil on the Harley-Davidson paper/wire 
mesh air filter element. 


c. Hold the filter element up to a strong light source. The 
element is sufficiently clean if light is uniformly visible 
through the media. 


d. Replace the filter element if damaged or if filter media 
cannot be adequately cleaned. 
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1. Cover screw 5. Cover bracket 
2. Air cleaner cover 6. Filter element 
3. Rubber seal 7. Gasket 
4. Cover bracket screw (3) 8. Breather tube (2) 
Figure 1-9. Air Cleaner Assembly 
INSTALLATION 7. Fit air cleaner cover into backplate. Apply a small dab of 


1. 
2. 


Install new gasket (7) on air filter element. 


Insert breather tubes approximately 0.25 inch (6.4 mm) 
into holes on inboard side of filter element. 


NOTE 


Air cleaner mounting without installation of the breather tubes 
allows crankcase vapors to be vented into the atmosphere in 
violation of legal emissions standards. 


3. 
4. 
5. 


Install breather tubes onto breather bolts. 
Place filter element onto backplate with the flat side down. 


Install cover bracket and start screws (4). Tighten screws 
to 40-60 in-Ibs (4.5-6.8 Nm). 


Verify that rubber seal is properly seated around perimeter 
of air cleaner cover. 


LOCTITE MEDIUM STRENGTH THREADLOCKER 243 
(BLUE) to threads of cover screw. Install screw and tighten 
to 36-60 in-Ibs (4.1-6.8 Nm). 


EXHAUST SYSTEM LEAK CHECK 


Check the exhaust system for leaks at every scheduled service 
interval as follows: 


1. 


Check entire exhaust system for loose or missing 
fasteners, broken pipe clamps or brackets, and obvious 
signs of leakage (carbon tracks at pipe joints, etc.). 


Check for loose or broken heat shields. Repair or replace 
as necessary. 


Start engine, cover muffler ends with clean, dry shop 
towels and listen for audible signs of exhaust leakage. 


Correct any leaks detected. See 4.19 EXHAUST SYSTEM 
for exhaust system removal and installation procedures. 
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TIRES AND WHEELS 


1.10 


TIRES 


AWARNING 


Match tires, tubes, air valves and caps to the correct wheel 
rim. Contact a Harley-Davidson dealer. Mismatching can 
result in damage to the tire bead, allow tire slippage on 
the rim or cause tire failure, which could result in death 
or serious injury. (00023a) 


AWARNING 


Use only Harley-Davidson approved tires. See a Harley- 
Davidson dealer. Using non-approved tires can adversely 
affect stability, which could result in death or serious 
injury. (00024a) 


AWARNING 


Use inner tubes on laced (wire spoked) wheels. Using 
tubeless tires on laced wheels can cause air leaks, which 
could result in death or serious injury. (00025a) 


NOTES 
Tubeless tires fitted with the correct size inner tubes may 
be used on all Harley-Davidson laced (wire spoked) 
wheels. Protective rubber rim strips must be used with 


tubeless tires (fitted with correct size inner tubes) when 
mounted on laced (wire spoked) wheels. 


Inner tubes must not be used in radial tires and radial tires 
must not be used on laced (wire spoked) wheels. 


Tubeless tires are used on all Harley-Davidson cast and 
disc wheels. 


Tire sizes are molded on the tire sidewall. Inner tube sizes 
are printed on the tube. 


New tires should be stored on a horizontal tire rack. Avoid 
stacking new tires in a vertical stack. The weight of the 
stack compresses the tires and closes down the beads. 
Check tire pressure and tread: 


As part of the pre-ride inspection. 


* At every scheduled service interval. 
1: 


2. 


Inspect each tire for punctures, cuts and breaks. 


Inspect each tire for wear. Replace tires before they reach 
the tread wear indicator bars. 


NOTE 


Missing indicator wear bars represent less than 1/32 in. (0.8 
mm) tread pattern depth remaining. 


3. Check for proper front and rear tire pressures when tires 


are cold. Compare results against Table 1-7. 


Table 1-7. Tire Pressures: 2009 Touring Models 


MODEL TIRE PRESSURE (COLD) 
FRONT REAR 
PSI kPa PSI kPa 
All 36 248 40 276 


TIRE REPLACEMENT 
Inspection 


AWARNING 


Harley-Davidson tires are equipped with wear bars that 
run horizontally across the tread. When wear bars become 
visible and only 1/32 in. (0.8 mm) tread depth remains, 
replace tire immediately. Using a worn tire can adversely 
affect stability and handling, which could result in death 
or serious injury. Use only Harley-Davidson approved 
replacement tires. (00090b) 


See Figure 1-10. Arrows on tire sidewalls pinpoint location of 
wear bar indicators. 


Tread wear indicator bars will appear on tire tread surfaces 
when 1/32 in. (0.8 mm) or less of tire tread remains. See 
Figure 1-11. Always replace tires before the tread wear indic- 
ator bars appear. 
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When To Replace Tires 
New tires are needed if any of the following conditions exist: 


1. Tread wear indicator bars become visible on the tread 


surfaces. 

2. Tire cords or fabric become visible through cracked side- 
walls, snags or deep cuts. 

3. Abump, bulge or split in the tire. 

4. Puncture, cut or other damage to the tire that cannot be 


repaired. 


Figure 1-10. Tire Sidewall Wear Bar Locator 
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2. If wheel is already removed, check wheel bearings as fol- 
lows: 
a. See Figure 1-12. Insert finger into wheel bearing and 
rotate the inner race in both directions. Repeat step 
on opposite side of wheel. 


b. Replace the wheel bearings if there is drag, rough 
rotation, abnormal noise or anything unusual. 


3. Check axle spacers for wear and corrosion. Replace as 
necessary. 


Figure 1-11. Wear Bar Appearance (Typical) 


WHEEL BEARINGS 


Service wheel bearings: 


1. Check wheel bearings as outlined in 2.11 SEALED 


WHEEL BEARINGS. Replace wheel bearings if end play 
exceeds 0.002 in. (0.051 mm). 


Figure 1-12. Inspect Wheel Bearings 


WHEEL SPOKES 


AWARNING 


Spokes that are too tight can draw nipples through the rim 
or distort hub flanges. Spokes that are too loose can 
continue to loosen when put in service. Either condition 
can adversely affect stability and handling, which could 
result in death or serious injury. (00286a) 


CAUTION 


If nipples require more than one full turn to tighten spoke, 
remove tire to check that spoke protrusion has not dam- 
aged tube. (00526b) 


1. Raise motorcycle wheel off the ground. 


NOTE 
Perform the entire procedure for each spoke, one at a time. 


2. Mark one of the spokes with a reference mark to the rim. 
3. Loosen spoke 1/4 turn. 


NOTES 
Use a spoke torque wrench to tighten spokes. 


Do not tighten spoke more than 1/4 turn past reference 
mark. If more tension is needed, label spoke and check 
after completing rest of wheel. 


> 


Tighten spoke to reference mark. If torque is less then the 
value listed in Table 1-8, continue to tighten spoke until it 
reaches the listed torque. 
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5. Once the entire wheel has been checked, repeat pro- 


cedure for each labeled spoke. 
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6. If more than a few spokes were loose, true the entire wheel 
following procedure under 2.12 TRUING LACED WHEELS. 


Table 1-8. Spoke Nipple Torque Specification 


RIMTYPE 


MINIMUM TORQUE 


All 


55 in-Ibs (6.2 Nm) 
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CLUTCH 


ADJUSTMENT 


NOTE 


Perform the clutch adjustment with the motorcycle at room 
temperature. The clearance at the adjuster screw will increase 
as the powertrain temperature increases. If adjuster screw is 
adjusted with powertrain hot, clearance at push rod bearing 
could be insufficient with powertrain cold and clutch slippage 
could occur. 


1. Stand motorcycle upright and level. 


2. Remove clutch inspection cover from primary chaincase 


cover. 
3. Remove seal ring from clutch inspection cover and discard. 
4. See Figure 1-13. Add freeplay to cable. 


a. Slide rubber boot (1) off cable adjuster. 


b. Loosen jam nut (3) and back away from cable 
adjuster. 


c. Move adjuster (2) toward jam nut to introduce a large 
amount of free play at hand lever. 


5. See Figure 1-14. Loosen jam nut (1) on clutch adjuster 
screw. Turn adjuster screw (2) inward (clockwise) until 
lightly seated. 


6. Back out adjuster screw 1/2 to 1 full turn. While holding 
adjuster screw, tighten jam nut to 72-120 in-Ibs (8.1-13.6 
Nm). 


7. Squeeze clutch lever to maximum limit three times to set 
ball and ramp release mechanism. 


8. SeeFigure 1-13. Check freeplay. 


a. Turn cable adjuster (2) away from jam nut (3) until 
slack is eliminated at hand lever. 


b. See Figure 1-15. Pull clutch cable ferrule (2) away 
from clutch lever bracket to check free play. Turn 
cable adjuster as necessary to obtain 1/16-1/8 in. 
(1.6-3.2 mm) free play between end of cable ferrule 
and clutch lever bracket. 


9. Hold adjuster and tighten jam nut against cable adjuster. 
Cover cable adjuster mechanism with rubber boot. 


10. Swab all lubricant from seal ring groove in clutch inspection 
cover. Install new seal ring in groove with nubs contacting 
ring groove walls. 


11. Fasten clutch inspection cover to primary chaincase cover. 
Alternately tighten screws to 84-108 in-Ibs (9.5-12.2 Nm) 
in the sequence shown in Figure 1-6. 
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ax 
d. 


Rubber boot 
Cable adjuster 
Jam nut 

Cable end 


BONS 


Figure 1-13. Clutch Cable Adjuster 
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1. Jamnut 
2. Clutch adjuster screw 


Figure 1-14. Clutch Adjuster Screw 
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Clutch cable 

Cable ferrule 

Clutch lever bracket 
1/16-1/8 in. (1.6-3.2 mm) 


Pena 
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Figure 1-15. Clutch Hand Lever 
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REAR BELT AND SPROCKETS 


1.12 


GENERAL 


When a drive belt is replaced for any reason other than stone 
damage, it is recommended that the transmission and rear 
sprockets also be replaced to increase the longevity of the new 
drive belt. In the case of stone damage, inspect sprockets for 
damage and replace as required. 


AWARNING 


Never bend belt forward into a loop smaller than the drive 
sprocket diameter. Never bend belt into a reverse loop. 
Over bending can damage belt resulting in premature 
failure, which could cause loss of control and death or 
serious injury. (00339a) 


CLEANING 


Keep dirt, grease, oil, and debris off the belt and sprockets. 
Clean the belt with a rag slightly dampened with a light cleaning 
agent. 


INSPECTION 
Sprockets 


NOTE 
If chrome chips or gouges to rear sprocket are large enough 
to be harmful, they will leave a pattern on the belt face. 
1. See Figure 1-16. Inspect each tooth (1) of rear sprocket 
for: 
a. Major tooth damage. 


b. Large chrome chips with sharp edges. 
c. Gouges caused by hard objects. 


d. Excessive loss of chrome plating (see next step). 


2. To check if chrome plating has worn off, drag a scribe or 
sharp knife point across the bottom of a groove (2) 
(between two teeth) with medium pressure. 


a. |f scribe or knife point slides across groove without 
digging in or leaving a visible mark, chrome plating 
is still good. 


b. |f scribe or knife points digs in and leaves a visible 
mark, it is cutting the bare aluminum. A knife point 
will not penetrate the chrome plating. 


3. Replace rear sprocket if major tooth damage or loss of 
chrome exists. 
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1. Tooth 
2. Groove 
Figure 1-16. Rear Sprocket 
Rear Belt 


See Figure 1-17. Inspect drive belt for: 
* Cuts or unusual wear patterns. 


* A Outside edge bevelling (8). Some bevelling is common, 
but it indicates that sprockets are misaligned. 


* Outside ribbed surface for signs of stone puncture (7). If 
cracks/damage exists near edge of belt, replace belt 
immediately. Damage to center of belt will require belt 
replacement eventually, but when cracks extend to edge 
of belt, belt failure is imminent. 


e Inside (toothed portion) of belt for exposed tensile cords 
(normally covered by nylon layer and polyethylene layer). 
This condition will result in belt failure and indicates worn 
transmission sprocket teeth. Replace belt and transmission 
sprocket. 


e Signs of puncture or cracking at the base of the belt teeth. 
Replace belt if either condition exists. 


* Replace belt if conditions 2, 3, 6 or 7 (on edge of belt) 
exist. 


NOTE 
Condition 1 may develop into 2 or 3 over time. Condition 1 is 
not grounds for replacing the belt, but it should be watched 
closely before condition 2 develops which will require belt 
replacement. 
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Belt cross-section 
Sprocket side 


OOOOOOOOCO be 
(8) 


Figure 1-17. Drive Belt Wear Patterns 


Table 1-9. Drive Belt Wear Analysis 


PATTERN CONDITION REQUIRED ACTION 
1 Internal tooth cracks (hairline) OK to run, but monitor condition. 
2 External tooth cracks Replace belt. 
3 Missing teeth Replace belt. 
4 Chipping (not serious) OK to run, but monitor condition. 
5 Fuzzy edge cord OK to run, but monitor condition. 
6 Hook wear Replace belt and sprocket. 
7 Stone damage Replace belt if damage is on the edge. 
8 Bevel wear (outboard edge only) OK to run, but monitor condition. 
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REAR BELT DEFLECTION 


CHECKING BELT DEFLECTION 


TOOL NAME 
BELT TENSION GAUGE 


PART NUMBER 
HD-35381A 


NOTE 


Always use BELT TENSION GAUGE (Part No. HD-35381A) 
to measure belt deflection. Do not rely on "feel" as this can 
result in belts that are under tensioned. Loose belts will fail due 
to "ratcheting" (jumping a tooth) with resultant tensile cord 
crimping and breakage. 


Check rear belt deflection: 

* As part of pre-ride inspection. 

*  Atevery scheduled service interval. 

e With transmission in neutral. 

*  Atloosest spot in belt. 

* With motorcycle at ambient temperature. 


* With motorcycle upright and rear wheel off the ground or 
on jiffy stand without rider or luggage. 


1. Remove left side saddlebag. 


2. See Figure 1-18. Obtain BELT TENSION GAUGE (Part 
No. HD-353814). 


Slide O-ring toward 0 Ibs (0 kg) mark. 


See Figure 1-19. Fit cradle against bottom of belt half way 
between transmission and rear wheel compensator 
sprockets. 


5. While observing belt deflection through the window on the 
debris deflector, push upward on knob until O-ring slides 
down to the 10 Ibs (4.5 kg) mark. 


NOTE 
Each graduation on scale represents 1/8 in. (3.2 mm) of belt 
deflection. 


6. Rotate rear wheel and measure deflection at different 
spots on the belt. Compare results with specifications in 
Table 1-10. 


a. |f deflection is within specification, install left side 
saddlebag. 


b. If deflection is not within specification, see 1.13 REAR 
BELT DEFLECTION, Setting Belt Deflection. 


Table 1-10. Belt Deflection 


MODEL INCHES MILLIMETERS 
FLHX 1/4-5/16 6.4-7.9 
Other models 3/8-7/16 9.5-11.1 


sm04787 


Cradle 

0 Ibs (0 kg) mark 
O-ring 

Knob 


оза 


Figure 1-18. Belt Tension Gauge 
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Transmission sprocket 
Rear wheel sprocket 
10 Ibs (4.5 kg) of force 
Amount of deflection 


Pena 


Figure 1-19. Checking Belt Deflection 


SETTING BELT DEFLECTION 


PART NUMBER TOOL NAME 
HD-35381A BELT TENSION GAUGE 
HD-47925 AXLE NUT TORQUE ADAPTER 
Adjustment 


1. Remove both saddlebags. 
2. Remove and discard E-clip from groove at end of axle. 


NOTE 
The AXLE NUT TORQUE ADAPTER simplifies the belt 
adjustment procedure by allowing the cone nut to be loosened 
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and tightened without having to remove the right side muffler. 
The tool also can be used to rotate the weld nut on the left 
side. 


3. See Figure 1-20. Install AXLE NUT TORQUE 
ADAPTER (Part No. HD-47925) on 1/2 inch breaker bar, 
perpendicular to breaker bar. For best clearance with 
muffler, install torque adapter on the outboard side. 


NOTE 
In order to provide adequate room to install tools on the cone 
nut and weld nut, it may be necessary to remove bolts fastening 
each muffler to the rear of the saddlebag frame and pulling 
each muffler away from the end of the axle. 


4. Insert tool up between rear wheel апа muffler and onto 
cone nut. Loosen cone nut. 


NOTE 
Since any added length can act as a torque multiplier, the 
torque wrench must be perpendicular to the torque adapter. 


5. Install AXLE NUT TORQUE ADAPTER (Part No. HD- 
47925) on torque wrench, perpendicular to torque wrench. 


6. Insert tool up between rear wheel and muffler to capture 
cone nut. 


7. SeeFigure 1-21. Push wheel forward and verify that cam 
(b) contacts boss (4) on both sides of rear fork. 


8. For purposes of adjustment only, snug the cone nut (6) to 
15-20 ft-lbs (20-27 Nm). 


9. Use BELT TENSION GAUGE (Part No. HD-353814) to 
check belt deflection as adjustment is made. See 
1.13 REAR BELT DEFLECTION, Checking Belt Deflection. 
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1. Torque wrench 
2. Axle nut torque adapter (HD-47925) 


Figure 1-20. Install Tool Perpendicular to Torque Wrench 


NOTE 


It may be beneficial to use a second AXLE NUT TORQUE 
ADAPTER (Part No. HD-47925) and breaker bar or ratchet to 
rotate and hold the weld nut. The position of the breaker bar 
or ratchet in relation to the tool is not important and can be 
mated in any position that will make use easy. 


10. See Figure 1-21. Adjust belt tension by rotating weld nut 
(3) on left side of axle; clockwise to tighten the belt or 
counterclockwise to loosen the belt. If loosening the belt 
tension, push the wheel forward and verify both cams (5) 
touch the bosses (4) on both sides after the weld nut is 
rotated. 


11. When correct tension is obtained, verify the cams touch 
the bosses on both sides of the rear fork. 


Increase belt deflection 5. Adjuster cam 


1. 
2. Reduce belt deflection 6. Cone nut 
3. Weld nut 7. E-clip 
4. Weld nub 
Figure 1-21. Rear Wheel Adjuster Cams 
Assembly 2. Again, verify the cams touch the bosses on both sides of 
the rear fork. Check belt deflection to verify that it is still 
NOTE within specification. 


It is important that the weld nut does not rotate once belt ten- 
sion is correct. If the axle moves during tightening of the cone 
nut, the belt deflection procedure must be restarted. 


1. Hold weld nut and tighten cone nut to 95-105 ft-lbs (128.8- 
142.4 Nm). 


3. With the flat side out, install new E-clip in groove on right 
side of axle. 


4. |f removed, install fasteners that attach mufflers to the 
saddlebag frames and tighten to 96-144 in-Ibs (10.9-16.3 
Nm). 


5. Install saddlebags. 
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BRAKES 


1.14 


FLUID INSPECTION 


CAUTION 


Direct contact of D.O.T. 4 brake fluid with eyes can cause 
irritation. Avoid eye contact. In case of eye contact flush 
with large amounts of water and get medical attention. 
Swallowing large amounts of D.O.T. 4 brake fluid can cause 
digestive discomfort. If swallowed, obtain medical atten- 
tion. Use in well ventilated area. KEEP OUT OF REACH OF 
CHILDREN. (00240a) 


CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


CAUTION 


Do not allow dirt or debris to enter the master cylinder 
reservoir. Dirt or debris in the reservoir can cause improper 
operation and equipment damage. (00205c) 


1. Check level in rear master cylinder reservoir. 
a. Stand motorcycle upright, so that master cylinder 
reservoir is level. 


b. Remove two screws to release cover from master 
cylinder reservoir. 


c. See Figure 1-22. Check brake fluid level. If necessary, 
add D.O.T. 4 BRAKE FLUID until level is flush with 
top of ledge cast at front of reservoir. 


d. Install master cylinder reservoir cover and tighten 
screws to 12-15 in-Ibs (1.4-1.7 Nm). 
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2. Check level in front master cylinder reservoir. 


a. Turn front wheel toward left fork stop until front master 
cylinder reservoir is level. 


b. Remove cover from master cylinder reservoir. 


c. See Figure 1-22. Check brake fluid level. If necessary, 
add D.O.T. 4 BRAKE FLUID until level is flush with 
step (marked MAX) cast at rear of reservoir. 


d. Install master cylinder reservoir cover. Install cover 
screws and tighten to 7-10 in-Ibs (0.8-1.1 Nm). 


AWARNING 


After repairing the brake system, test brakes at low speed. 
If brakes are not operating properly, testing at high speeds 
can cause loss of control, which could result in death or 
serious injury. (00289a) 


3. Verify that front brake lever and rear brake pedal have a 
firm feel when applied. Bleed appropriate system if brake 
feels spongy. See 1.16 BLEEDING BRAKES. 
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1. Front master cylinder reservoir 
2. Rear master cylinder reservoir 


Figure 1-22. Brake Fluid Level 
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BRAKE PADS AND DISCS 


1.15 


INSPECTION 


BRAKE PAD REPLACEMENT 


Check brake pads and discs: 
*  Atevery scheduled service interval. 


* Whenever the components are removed during service 
procedures. 


Brake Pads 


AcAUTION 


Direct contact of D.O.T. 4 brake fluid with eyes can cause 
irritation. Avoid eye contact. In case of eye contact flush 
with large amounts of water and get medical attention. 
Swallowing large amounts of D.O.T. 4 brake fluid can cause 
digestive discomfort. If swallowed, obtain medical atten- 
tion. Use in well ventilated area. KEEP OUT OF REACH OF 
CHILDREN. (00240a) 


CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


AWARNING 


Always replace brake pads in complete sets for correct 
and safe brake operation. Improper brake operation could 
result in death or serious injury. (00111a) 


Replace both rear brake pads (inner and outer) if the friction 
material of either pad is worn to 0.016 in. (0.4 mm) or less 
above the backing plate. 


Replace all front brake pads (inner and outer pads of both the 
left and right side calipers) if the friction material of any single 
pad is worn to 0.016 in. (0.4 mm) or less above the backing 
plate. 


NOTE 


Refer to the wear indicator lines for a general indication of pad 
wear. See Figure 1-24. 


Always install a new pad pin (provided in brake pad service 
kit) whenever the brake pads are replaced. 


Inspect the brake lines and hoses for damage or wear. 


Brake Disc Thickness 


The minimum front brake disc thickness is 0.18 in. (4.5 mm) 
and is stamped on the side of the disc. 


The minimum rear brake disc thickness is 0.25 in. (6.3 mm) 
and is stamped on the side of the disc. 


Replace any disc that is excessively worn or badly scored. 
Brake Disc Lateral Runout 


Maximum brake disc lateral runout or warpage is 0.008 in. (0.2 
mm) when measured near the outside diameter of the disc. 


Rear Brake Caliper 


1. Remove right side saddlebag. See 2.29 SADDLEBAGS, 
Removal. 


2. If ABS equipped, carefully cut cable strap to release rear 
wheel speed sensor cable from brake hose to brake cal- 
iper. 


3. Remove two screws to release brake caliper from caliper 
bracket. 


4. Remove brake caliper from brake disc. 


NOTE 
Do not operate the brake pedal with the rear brake caliper 
removed or the caliper pistons may be forced out. Reseating 
pistons requires caliper disassembly. 


5. Stand motorcycle upright, so that rear master cylinder 
reservoir is level. Wrap a clean shop cloth around the 
outside of the reservoir to protect paint from brake fluid 
spills. 


6. Remove two screws to release cover from master cylinder 
reservoir. 


NOTE 
Fluid level will rise as pistons are pushed back into the caliper, 
possibly overflowing the master cylinder reservoir. Remove 
some fluid from the reservoir if necessary. 


7. Alternately push each pad back until pistons are fully 
seated in the bores. 


8. See Figure 1-26. Pull retaining clip from groove in pad pin. 
9. See Figure 1-23. Remove pad pin (metric). 

10. Pull on pad pin side of brake pads to release from caliper. 
11. Remove pad spring if damaged or worn. 


12. If removed, seat new pad spring on flat in caliper, so that 
clips on spring engage indentations in caliper. Be sure 
that forked end of pad spring is on the pad pin side of the 
caliper. 


AWARNING 


Always replace brake pads in complete sets for correct 
and safe brake operation. Improper brake operation could 
result in death or serious injury. (00111а) 
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1. Rear caliper 
2. Front left caliper (screen removed) 


Figure 1-23. Brake Caliper Pad Pin 


13. Install new brake pads as follows: 
a. See Figure 1-24. Hold inner brake pad, so that pad 
pin tab is on the same side as pad pin hole in caliper. 


b. See Figure 1-25. Insert opposite side of brake pad 
into caliper engaging square shaped corner of pad in 
slot of caliper. 


c. Push pad pin tab side of brake pad into caliper until 
seated. 


d. Verify that brake pad friction material faces brake disc 
gap in caliper. 


e. Repeat step to install outer brake pad. 


14. Turn caliper over. Verify that pad pin tabs are centered 
under forks of pad spring. Adjust pads if necessary. 


15. Install new pad pin and tighten to 75-102 in-Ibs (8.5-11.5 
Nm). 

16. See Figure 1-26. Install retaining clip in groove of pad pin, 
so that lip overhangs caliper housing. 


17. Install brake caliper onto brake disc. Align holes in brake 
caliper with those in caliper bracket and install two screws. 
Alternately tighten screws to 43-48 ft-lbs (58.3-65.1 Nm). 
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18. If ABS equipped, install new cable strap 1.25 in. (31.8 
mm) in front of the brake hose crimp capturing rear wheel 
speed sensor cable and brake hose. 


AWARNING 


After servicing brakes and before moving motorcycle, 
pump brakes to build brake system pressure. Insufficient 
pressure can adversely affect brake performance, which 
could result in death or serious injury. (00279a) 


19. Depress brake pedal several times to set brake pads to 
proper operating position within caliper. 


20. See Figure 1-27. Check brake fluid level in master cylinder 
reservoir. If necessary, add D.O.T. 4 BRAKE FLUID until 
level is flush with ledge cast at front of reservoir. 


21. Install master cylinder reservoir cover. Install cover screws 
and tighten to 12-15 in-Ibs (1.4-1.7 Nm). 


22. Install right side saddlebag. See 2.29 SADDLEBAGS, 
Installation. 


AWARNING 


After repairing the brake system, test brakes at low speed. 
If brakes are not operating properly, testing at high speeds 
can cause loss of control, which could result in death or 
serious injury. (00289a) 


23. Test brake system. 
a. Turnignition switch ON. Depress brake pedal to verify 
operation of brake lamp. 


b. Testride motorcycle. Bleed the system if brakes feel 
spongy. See 1.16 BLEEDING BRAKES. 


NOTE 
Avoid making hard stops for the first 100 miles (160 km). This 
allows the new pads to become conditioned to the brake discs. 
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Figure 1-24. Brake Pad 
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Figure 1-25. Brake Caliper (Bottom View) 
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1. Pad spring (forked end) 
2. Pad pin tab 


3. Pad pin retaining clip 


Figure 1-26. Brake Caliper (Top View) 


Front Brake Calipers 


1. 


If present, carefully cut two cable straps to release front 
wheel speed sensor cable and front fender tip lamp wires 
from brake hose to left brake caliper. 


On ABS equipped motorcycles, release front wheel speed 
sensor cable from clip as follows: 
a. Push on lip at rear of clip to disengage from bracket. 


b. Rotate tab (stamped ABS) rearward until clip is per- 
pendicular to bracket and remove cable. 


3. Remove two brake caliper mounting screws (with cable 
clip/bracket if ABS equipped). Slide brake caliper straight 
down to remove from brake disc. Allow the brake caliper 
to hang loose. 


NOTE 
Do not operate the brake lever with the front brake caliper 
removed or the caliper pistons may be forced out. Reseating 
pistons requires caliper disassembly. 


4. Resting motorcycle on jiffy stand, turn front wheel toward 
left fork stop until front master cylinder reservoir is level. 
Wrap a clean shop cloth around the outside of the reservoir 
to protect paint from brake fluid spills. 


5. Remove two screws to release cover from master cylinder 
reservoir. 


NOTE 
Fluid level will rise as pistons are pushed back into the caliper, 
possibly overflowing the master cylinder reservoir. Hemove 
some fluid from the reservoir if necessary. 


6. Alternately push each pad back until pistons are fully 
seated in the bores. 


7. Pullscreen from caliper. 

8. SeeFigure 1-26. Pull retaining clip from groove in pad pin. 
9. SeeFigure 1-23. Remove pad pin (metric). 

10. Pull on pad pin side of brake pads to release from caliper. 
11. Remove pad spring if damaged or worn. 


12. If removed, seat new pad spring on flat in caliper, so that 
clips on spring engage indentations in caliper. Be sure 
that forked end of pad spring is on the pad pin side of the 
caliper. 


AWARNING 


Always replace brake pads in complete sets for correct 
and safe brake operation. Improper brake operation could 
result in death or serious injury. (00111а) 
13. Install new brake pads as follows: 
a. See Figure 1-24. Hold inner brake pad, so that pad 
pin tab is on the same side as pad pin hole in caliper. 


b. See Figure 1-25. Insert opposite side of brake pad 
into caliper engaging square shaped corner of pad in 
slot of caliper. 


c. Push pad pin tab side of brake pad into caliper until 
seated. 


d. Verify that brake pad friction material faces brake disc 
gap in caliper. 


е. Repeat step to install outer brake pad. 


14. Turn caliper over. Verify that pad pin tabs are centered 
under forks of pad spring. Adjust pads if necessary. 


15. Install new pad pin and tighten to 75-102 in-Ibs (8.5-11.5 
Nm). 


16. See Figure 1-26. Install retaining clip in groove of pad pin, 
so that lip overhangs caliper housing. 
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17. Engaging two prongs on screen beneath forked end of 
pad spring, push on single prong side of screen until 
engaged. 


18. Install brake caliper as follows: 


a. With the bleeder valve topside, install caliper at 
bottom of brake disc. 


b. Slide brake caliper straight up until holes are aligned 
with lugs on fork slider. Start two mounting screws 
(with cable clip/bracket if ABS equipped). 


NOTE 
Be sure that tab (stamped ABS) on clip is installed in slot 
of bracket from inboard side. Clip cannot be installed once 
mounting screws are started. 


c. Alternately tighten mounting screws to 28-38 ft-lbs 
(37.9-51.5 Nm). 


AWARNING 


After servicing brakes and before moving motorcycle, 
pump brakes to build brake system pressure. Insufficient 
pressure can adversely affect brake performance, which 
could result in death or serious injury. (00279a) 


19. If ABS equipped, install two new cable straps as follows: 


a. Install cable strap 2.5 in. (63.5 mm) above the bottom 
brake hose crimp capturing front wheel speed sensor 
cable and brake hose. 


b. Install cable strap 2.5 in. (63.5 mm) below the top 
brake hose crimp capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 


20. If ABS equipped, install front wheel speed sensor cable 
in clip as follows: 


a. Rotate tab (stamped ABS) until clip is perpendicular 
to bracket and install cable. 


b. Rotate tab forward until clip is in-line with bracket and 
then apply pressure to tab until lip engages. Gently 
pull on cable to verify that clip is properly installed. 


21. Repeat applicable steps to replace brake pads in right 
side caliper. 


AWARNING 


After servicing brakes and before moving motorcycle, 
pump brakes to build brake system pressure. Insufficient 
pressure can adversely affect brake performance, which 
could result in death or serious injury. (00279a) 
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22. Depress brake lever several times to set brake pads to 
proper operating position within caliper. 


23. See Figure 1-27. Check brake fluid level in master cylinder 
reservoir. If necessary, add D.O.T. 4 BRAKE FLUID until 
level is flush with step (marked MAX) cast at rear of 
reservoir. 


24. Install master cylinder reservoir cover. Install cover screws 
and tighten to 7-10 in-Ibs (0.8-1.1 Nm). 


ÁN WARNING 


After repairing the brake system, test brakes at low speed. 
If brakes are not operating properly, testing at high speeds 
can cause loss of control, which could result in death or 
serious injury. (00289a) 


25. Test brake system. 


a. Turn ignition switch ON. Depress brake lever to verify 
operation of brake lamp. 


b. Test ride motorcycle. Bleed system if brakes feel 
spongy. See 1.16 BLEEDING BRAKES. 


NOTE 
Avoid making hard stops for the first 100 miles (160 km). This 
allows the new pads to become conditioned to the brake discs. 
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1. Front master cylinder reservoir 
2. Rear master cylinder reservoir 


Figure 1-27. Brake Fluid Level 
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BLEEDING BRAKES 
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GENERAL 


AWARNING 


Use denatured alcohol to clean brake system components. 
Do not use mineral-based solvents (such as gasoline or 
paint thinner), which will deteriorate rubber parts even 
after assembly. Deterioration of these components can 
cause brake failure, which could result in death or serious 
injury. (00291a) 


AcAUTION 


Direct contact of D.O.T. 4 brake fluid with eyes can cause 
irritation. Avoid eye contact. In case of eye contact flush 
with large amounts of water and get medical attention. 
Swallowing large amounts of D.O.T. 4 brake fluid can cause 
digestive discomfort. If swallowed, obtain medical atten- 
tion. Use in well ventilated area. KEEP OUT OF REACH OF 
CHILDREN. (00240a) 


CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


CAUTION 


Do not allow dirt or debris to enter the master cylinder 
reservoir. Dirt or debris in the reservoir can cause improper 
operation and equipment damage. (00205c) 


Front brake hand lever and rear brake foot pedal must have a 
firm feel when brakes are applied. If not, bleed system as 
described. 


PROCEDURE 
PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 


SNAP-ON BB200A |BASIC VACUUM BRAKE BLEEDER 


NOTES 


For best results, use the BASIC VACUUM BRAKE 
BLEEDER (Part No. Snap-On BB200A) or equivalent tool, 
particularly if the brake system was completely drained. 
Refer to the instructions provided with the tool. If a vacuum 
brake bleeder is not available, use the procedure which 
follows. 


When removing or replacing a bleeder valve in the rear 
brake caliper or front banjo bleeder bolts, remove the o- 
ring from the bleeder valve groove or bore and discard. 
The o-ring is required only for brake bleeding at the factory. 
Although not sold separately, it may be present in certain 
assemblies as currently sold. If care is not taken to remove 
and discard the o-ring, it may become lodged in the cal- 


iper/banjo bleeder bolt bore during bleeder valve installa- 
tion and prevent proper torquing or sealing. 


* ABS equipped motorcycles require the use of DIGITAL 
TECHNICIAN II (Part No. HD-48650) to confirm that the 
brake lines are properly connected and that air is 
adequately bled from ABS unit. 


1. Remove bleeder valve cap. Install end of a length of clear 
plastic tubing over caliper bleeder valve. Place free end 
of tube in a clean container. 


2. If bleeding rear brake system, stand motorcycle upright, 
so that rear master cylinder reservoir is level. If bleeding 
front brake system, turn front wheel until front master cyl- 
inder reservoir is level. 


NOTE 
Wrap a clean shop cloth around the outside of the master cyl- 
inder reservoir to protect paint from brake fluid spills. 


3. Remove cover from master cylinder reservoir. 


4. See Figure 1-28. Add D.O.T. 4 BRAKE FLUID to master 
cylinder reservoir as follows: 


a. Front master cylinder reservoir: flush with step 
(marked MAX) cast at rear of reservoir or 0.20 in. (5.0 
mm) from the top. 


b. Rear master cylinder reservoir: flush with ledge cast 
at front of reservoir or 0.26 in. (6.5 mm) from the top. 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a master cylinder and the ABS module is 
disconnected or replaced, Digital Technician 11 must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


5. If vehicle is ABS equipped, connect DIGITAL TECHNICIAN 
| (Part No. HD-48650). 


6. Pumpthe brake lever/pedal to build up hydraulic pressure. 


7. While holding the brake lever/pedal, open brake caliper 
bleeder valve about 3/4 turn. Close bleeder valve as soon 
as a loss of hydraulic pressure is detected (or when brake 
lever/pedal has moved 1/2 to 3/4 of its full range of travel). 
Allow brake lever/pedal to return slowly to its released 
position. 


8. Repeat steps 4-6 until all air bubbles are purged and a 
solid column of fluid is observed in the bleeder tube. Pay 
careful attention to the level of the fluid in the master cyl- 
inder reservoir. To avoid drawing air into the brake lines, 
always add fluid to the master cylinder reservoir before it 
empties. 


9. Tighten bleeder valve to 80-100 in-Ibs (9.0-11.3 Nm). 
Install bleeder valve cap. 
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NOTE 
If bleeding the front brake system, repeat applicable steps to 
bleed the line to the second brake caliper. 


10. Add brake fluid to the master cylinder reservoir as 
described in step 4. 


AWARNING 


A plugged or covered relief port can cause brake drag or 
lock-up, which could lead to loss of control, resulting in 
death or serious injury. (00288a) 


11. Verify proper operation of the master cylinder relief port. 
Actuate the brake hand lever. A slight spurt of fluid will 
break the fluid surface in the reservoir if all internal com- 
ponents are working properly. 


12. Verify that the master cylinder cover gasket bellows is not 
extended or brake fluid will be ejected from the reservoir. 
Install cover and tighten screws as follows: 

a. Front master cylinder reservoir: 7-10 in-Ibs (0.8-1.1 
Nm). 


b. Rear master cylinder reservoir: 12-15 in-Ibs (1.4-1.7 
Nm). 


13. If motorcycle is ABS equipped, disconnect DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


14. With the Ignition/Light Key Switch turned to IGNITION, 
alternately apply front and rear brakes to verify operation 
of the brake lamp. 
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AWARNING 


After repairing the brake system, test brakes at low speed. 
If brakes are not operating properly, testing at high speeds 
can cause loss of control, which could result in death or 
serious injury. (00289a) 


15. Test ride motorcycle. Repeat the bleeding procedure if 
brakes feel spongy. 
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1. Front master cylinder reservoir 
2. Rear master cylinder reservoir 


Figure 1-28. Brake Fluid Level 
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BATTERY MAINTENANCE 


1.17 


GENERAL 


AWARNING 


Batteries contain sulfuric acid, which could cause severe 
burns to eyes and skin. Wear a protective face shield, 
rubberized gloves and protective clothing when working 
with batteries. KEEP BATTERIES AWAY FROM CHILDREN. 
(00063a) 


AWARNING 


Never remove warning label attached to top of battery. 
Failure to read and understand all precautions contained 
in warning, could result in death or serious injury. (00064a) 


AWARNING 


Batteries, battery posts, terminals and related accessories 
contain lead and lead compounds, and other chemicals 
known to the State of California to cause cancer, and birth 
defects or other reproductive harm. Wash hands after 
handling. (00019e) 


All AGM batteries are permanently sealed, maintenance-free, 
valve-regulated, lead/calcium and sulfuric acid batteries. The 
batteries are shipped pre-charged and ready to be put into 
service. Do not attempt to open these batteries for any reason. 


NOTE 


For charging information, see 1.17 BATTERY MAINTENANCE, 
Charging Battery. For testing information, see ELECTRICAL 
DIAGNOSTIC MANUAL. 
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Figure 1-29. AGM Battery with Warning Label 
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NON-SPILLABLE 
This is a ready filled, КА 
activated SEALED BATTERY, Satan 


NEVER remove strip. 

Refer to owner's manual 
or instruction sheet for 
charging procedure. 


1. Contents are corrosive 
2. Wear safety glasses 
3. Contents are explosive 


S N 
CAUSE BLINDNESS I ‘FLAMES | BLINDNESS OR 
OR INJURY. | ‘SMOKING | SEVERE BURNS. 


FLUSH EYES 
IMMEDIATELY 
WITH WATER. 


G> — GET 
“и EDICAL 
HELP FAST. 
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4. Keep flames away 
5. Read instructions 
6. Keep away from children 


Figure 1-30. Battery Warning label 
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Table 1-11. Antidotes for Battery Acid 


CONTACT TREATMENT 

External Flush with water. 

Internal Drink large quantities of milk or water, followed 
by milk of magnesia, vegetable oil or beaten 
eggs. Get immediate medical attention. 

Eyes Flush with water. Get immediate medical 
attention. 


CLEANING AND INSPECTION 


1. Battery top must be clean and dry. Dirt and electrolyte on 
top of the battery can cause battery to self-discharge. 
Clean battery top with a solution of baking soda (sodium 
bicarbonate) and water (5 teaspoons baking soda per 
quart or liter of water). When the solution stops bubbling, 
rinse off the battery with clean water. 


2. Clean cable connectors and battery terminals using a wire 
brush or sandpaper. Remove any oxidation. 


3. Inspect the battery screws, clamps and cables for 
breakage, loose connections and corrosion. Clean clamps. 


4. Check the battery posts for melting or damage caused by 
overtightening. 


5. Inspect the battery for discoloration, raised top or a warped 
or distorted case, which might indicate that the battery has 
been frozen, overheated or overcharged. 


6. Inspect the battery case for cracks or leaks. 
BATTERY 
Disconnection and Removal 


1. Remove seat. 


2. SeeFigure 1-31. If present, move purge solenoid (1) for- 
ward to release from top caddy. Release HFSM antenna 
(2) from top caddy and move out of the way. 


3. Remove fasteners (4). 


4. Cut cable ties (3) and move harnesses to allow more 
clearance for the top caddy. 


5. SeeFigure 1-32. Release top caddy from front hold-down 
and rotate top caddy (1) out of the way. 


AWARNING 


Disconnect negative (-) battery cable first. If positive (+) 
cable should contact ground with negative (-) cable con- 
nected, the resulting sparks can cause a battery explosion, 
which could result in death or serious injury. (00049a) 


6. Remove battery negative cable (black) from battery neg- 
ative (-) terminal. 


7. Remove battery positive cable (red) from battery positive 
(+) terminal. 


8. Grasp lifting strap (2) and pull up to raise battery. When 
battery is extracted far enough to get a good grip, grasp 
battery and remove the rest of the way. 
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Figure 1-31. Top Caddy 


1. Top caddy 
2. Lifting strap 


Figure 1-32. Move Top Caddy Aside 


Installation and Connection 


CAUTION 


Connect the cables to the correct battery terminals. Failure 
to do so could result in damage to the motorcycle electrical 
system. (00215a) 


AWARNING 


Do not allow positive (+) battery cable to contact ground 
with negative (-) cable connected. Resulting sparks can 
cause a battery explosion, which could result in death or 
serious injury. (00069a) 


1. Run lifting strap rearward, first down the center of the 
battery tray, then up and across the frame crossmember. 


HOME 


2. Place the battery into the battery tray, terminal side for- 
ward. 


AWARNING 


Connect positive (+) battery cable first. If positive (+) cable 
should contact ground with negative (-) cable connected, 
the resulting sparks can cause a battery explosion, which 
could result in death or serious injury. (00068a) 


CAUTION 


Do not over-tighten bolts on battery terminals. Use 
recommended torque values. Over-tightening battery ter- 
minal bolts could result in damage to battery terminals. 
(002162) 


3. Connect battery positive cable (red) to battery positive (+) 
terminal. Tighten bolt to 60-70 in-Ibs (6.8-7.9 Nm). 


4. Connect battery negative cable (black) to battery negative 
(-) terminal. Tighten bolt to 60-70 in-Ibs (6.8-7.9 Nm). 


CAUTION 


Keep battery clean and lightly coat terminals with petro- 
leum jelly to prevent corrosion. Failure to do so could 
result in damage to battery terminals. (002172) 


о 


Apply a light coat of petroleum jelly or ELECTRICAL 
CONTACT LUBRICANT, Part No. 99861-02 (1 oz tube), 
to both battery terminals. 


© 


See Figure 1-32. Fold lifting strap (2) forward over top of 
battery. 


N 


See Figure 1-31. Rotate top caddy into position above 
battery and engage latch on hold-down bracket. 


© 


If equipped, engage HFSM antenna (2) and purge solenoid 
(1) on top caddy. Verify all other connectors and harnesses 
are routed below the purge solenoid mounting tongue. 


© 


Fasten top caddy to frame crossmember. Tighten screws 
(4) to 72-96 in-Ibs (8.1-10.9 Nm). 


10. Secure harnesses to frame with cable ties (3). 


= 
— 


. Install seat. 


VOLTMETER TEST 


ÁN WARNING 


Batteries contain sulfuric acid, which could cause severe 
burns to eyes and skin. Wear a protective face shield, 
rubberized gloves and protective clothing when working 
with batteries. KEEP BATTERIES AWAY FROM CHILDREN. 
(00063a) 


AWARNING 


Never remove warning label attached to top of battery. 
Failure to read and understand all precautions contained 
in warning, could result in death or serious injury. (00064a) 


Voltmeter Test 


Refer to Table 1-12. The voltmeter test provides a general 
indicator of battery condition. Check the voltage of the battery 
to verify that it is in a 100% fully charged condition. If the open 
circuit (disconnected) voltage reading is below 12.6V, charge 
the battery and then recheck the voltage after the battery has 
set for one to two hours. If the voltage reading is 12.7V or 
above, perform a load test. See the ELECTRICAL DIA- 
GNOSTIC MANUAL for the load test procedure. 


Table 1-12. Voltmeter Test For Battery Charge Conditions 


VOLTAGE (OCV) STATE OF CHARGE 
12.7V 100% 
12.6V 75% 
12.3V 50% 
12.0V 25% 
11.8V 0% 


CHARGING BATTERY 
Safety Precautions 


Never charge a battery without first reviewing the instructions 
for the charger being used. In addition to the manufacturer's 
instructions, follow these general safety precautions: 


* Always wear eye, face and hand protection. 
e Always charge batteries in a well-ventilated area. 


* . Turn the charger off before connecting the leads to the 
battery to avoid dangerous sparks. 


e . Never try to charge a visibly damaged or frozen battery. 


* . Connect the charger leads to the battery; red positive (+) 
lead to the positive (+) terminal and black negative (-) lead 
to the negative (-) terminal. If the battery is still in the 
vehicle, connect the negative lead to the chassis ground. 
Be sure that the ignition and all electrical accessories are 
turned off. 


* Make sure that the charger leads to the battery are not 
separated, frayed or loose. 


* Ifthe battery gets hotter than 110? F (43? C) during char- 
ging, discontinue charger and allow the battery to cool. 


e  Alwaysturn the charger off before removing charger leads 
from the battery to avoid dangerous sparks. 


Using a Battery Charger 

Charge the battery if any of the following conditions exist: 
* Vehicle lights appear dim. 

* Electric starter sounds weak. 


* Battery has not been used for an extended period of time. 
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AWARNING 


Explosive hydrogen gas, which escapes during charging, 
could cause death or serious injury. Charge battery in a 
well-ventilated area. Keep open flames, electrical sparks 
and smoking materials away from battery at all times. 
KEEP BATTERIES AWAY FROM CHILDREN. (00065a) 


CAUTION 


If battery releases an excessive amount of gas during 
charging, decrease the charging rate. Overheating can 
result in plate distortion, internal shorting, drying out or 
damage. (00413b) 


1. Perform a voltmeter test to determine the state of charge. 
See the ELECTRICAL DIAGNOSTIC MANUAL. If battery 
needs to be charged, proceed to the next step. 


NOTE 


The figures listed in the table assume that the battery is char- 
ging at room temperature. If warmer than room temperature, 
use a slightly shorter charging time. If colder, use a slightly 
longer charging time. 


Table 1-13. 28 Amp-Hour Battery Charging Rate/Times 


READING PERCENT 3 AMP 6 AMP 10 AMP 20 AMP 
(VOLTS) OF CHARGE CHARGER CHARGER CHARGER CHARGER 
12.7 100 - = = = 
12.6 75 2.5 hours 1.25 hours 45 minutes 25 minutes 
12.3 50 5 hours 2.5 hours 1.5 hours 50 minutes 
12.0 25 7.5 hours 3.75 hours 2.25 hours 70 minutes 
11.8 0 10 hours 5 hours 3 hours 1.5 hours 


The use of constant current chargers to charge sealed main- 
tenance-free batteries is not recommended. Any overcharge 
will cause dry-out and premature battery failure. If a constant 
current charger is the only type available, do not exceed the 
charge times listed above and do not continue charging the 
battery if it gets hot. When charging, never exceed 15 volts for 
more than 30 minutes. 


AWARNING 


Unplug or turn OFF battery charger before connecting 
charger cables to battery. Connecting cables with charger 
ON can cause a spark and battery explosion, which could 
result in death or serious injury. (00066a) 


CAUTION 


Do not reverse the charger connections described in the 
following steps or the charging system of the motorcycle 
could be damaged. (00214a) 


2. Connect red battery charger lead to the positive (+) ter- 
minal of the battery. 


e 


Connect black battery charger lead to the negative (-) 
terminal of the battery. 


NOTE 
If the battery is still in the vehicle, connect the negative lead 
to the chassis ground. Be sure that the ignition and all electrical 
accessories are turned off. 


4. Step away from the battery and turn on the charger. See 
the charging instructions in Table 1-13. 
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Unplug or turn OFF battery charger before disconnecting 
charger cables from battery. Disconnecting clamps with 
charger ON can cause a spark and battery explosion, which 
could result in death or serious injury. (00067a) 


5. After the battery is fully charged, disconnect the black 
battery charger lead to the negative (-) terminal of the 
battery. 


6. Disconnect the red battery charger lead to the positive (+) 
terminal of the battery. 


7. Markthe charging date on the battery. 


8. Perform either a conductance test or load test to determine 
the condition of the battery. See the ELECTRICAL DIA- 
GNOSTIC MANUAL. 


9. |f charging battery because voltmeter test reading was 
below 12.6 V, perform voltmeter test. See the ELEC- 
TRICAL DIAGNOSTIC MANUAL. 


STORAGE 
PART NUMBER TOOL NAME 
99863-01A GLOBAL BATTERY CHARGER 


AWARNING 


Batteries contain sulfuric acid, which could cause severe 
burns to eyes and skin. Wear a protective face shield, 
rubberized gloves and protective clothing when working 
with batteries. KEEP BATTERIES AWAY FROM CHILDREN. 
(00063a) 


HOME 


CAUTION 


Do not allow battery to completely discharge. The electro- 
lyte in a discharged battery will freeze. The more dis- 
charged a battery is, the more easily it can freeze and crack 
the battery case. (00218a) 


If the motorcycle is to be stored with the security system armed, 
connect a GLOBAL BATTERY CHARGER (Part No. 99863- 
01A) to maintain battery charge. 


If the motorcycle is to be stored with the battery installed, a 
GLOBAL BATTERY CHARGER unavailable, and with the 
security system not armed, unplug the main fuse. 


If the motorcycle will not be operated for several months, such 
as during the winter season, remove the battery from the 
motorcycle and fully charge. 


See Figure 1-33. Self-discharge is a normal condition and 
occurs continuously at a rate that depends on the ambient 
temperature and the battery's state of charge. Batteries dis- 
charge at a faster rate at higher ambient temperatures. To 
reduce the self-discharge rate, store battery in a cool (not 
freezing), dry place. 


Charge the battery every month if stored at temperatures below 
60° F (16° C). Charge the battery more frequently if stored in 
а warm area above 60° F (16° C). 


NOTES 


The GLOBAL BATTERY CHARGER (Part No. 99863-01A) 
may be used to maintain battery charge for extended 
periods of time without risk of overcharging or boiling. 


. When returning a battery to service after storage, see 
ELECTRICAL DIAGNOSTIC MANUAL. 
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Figure 1-33. Battery Self-Discharge Rate 
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SUSPENSION ADJUSTMENTS 


1.18 


GENERAL 

PART NUMBER TOOL NAME 

HD-34633A AIR SUSPENSION PUMP AND 
GAUGE 


Adjust the rear air suspension pressure by adding or removing 
air from the air valve located near the upper shock absorber 
mount on the left side of the motorcycle. See Figure 1-34. 
Always adjust pressures with the motorcycle on the jiffy stand. 


Air pressure may be varied to suit load conditions, riding style 
and personal comfort. Less initial pressure does not necessarily 
result in a softer ride. Refer to the tables below for the recom- 
mended air suspension pressures. 


AWARNING 


Do not exceed the motorcycle's Gross Vehicle Weight 
Rating (GVWR) or Gross Axle Weight Rating (GAWR). 
Exceeding these weight ratings can affect stability and 
handling, which could result in death or serious injury. 
(0001660) 


Use Table 1-14 or Table 1-15 as a starting point in determining 
suitable rear air suspension pressures. Do not exceed max- 
imum GVWR when loading vehicle and do not pressurize 
system in excess of 50 psi (345 kPa) for FLHX models and 35 
psi (241 kPa) for all others. 


CAUTION 


Do not exceed maximum air pressure for rear suspension. 
Air components fill rapidly. Therefore, use low air line 
pressure. Failure to do so may result in possible damage 
to components. (00165a) 


NOTES 


e Use AIR SUSPENSION PUMP AND GAUGE (Part 
No. HD-34633A) ito adjust suspension air pressure. 


* Use a no-loss air gauge to check air pressure. Check 
pressure in shocks weekly if in daily use or before each 
trip if only used occasionally. 


*  Improper inflation of rear air suspension components also 
can result in a reduction of available suspension travel, 
reduced rider comfort and possible damage to shock 
absorbers. 


AWARNING 


Use caution when bleeding air from the suspension. 
Moisture combined with lubricant may leak onto the rear 
wheel, tire and/or brake components and adversely affect 
traction, which could result in death or serious injury. 
(00084a) 
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Figure 1-34. Rear Air Suspension Air Valve 


Table 1-14. Rear Suspension Recommended Air Pressure: FLHR/C, FLTR, FLHX 


SHOCK LOAD TOTAL WEIGHT PRESSURE 
KG PSI kPa 
Solo rider up to 150 up to 68 0 0 
150-200 68-91 0-10 0-69 
200-250 91-113 10-20 69-138 
250-300 113-136 20-30 138-206 
over 300 over 136 30-50 206-345 
Solo rider with capacity luggage of 40 Ibs (18 kg) up to 150 up to 68 10-20 69-138 
150-200 68-91 20-30 138-206 
200-250 91-113 30-40 206-276 
250-300 113-136 40-50 276-345 
over 300 over 136 50 345 
Rider plus passenger ALL 40-50 276-345 
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Table 1-14. Rear Suspension Recommended Air Pressure: FLHR/C, FLTR, FLHX 


SHOCK LOAD TOTAL WEIGHT PRESSURE 
LB. KG PSI kPa 
Maximum GVWR ALL ALL 50 345 


If P&A Tour-Pak is installed, add 5-10 psi (84-69 kPa) to shock pressure. 
Do not exceed 50 psi (345 kPa) rear shock pressure. 


Table 1-15. Rear Suspension Recommended Air Pressure: FLHT/C/U 


SHOCK LOAD TOTAL WEIGHT PRESSURE 
LB. KG PSI kPa 
Solo rider up to 150 up to 68 5-10 34-69 
150-200 68-91 10-20 69-138 
200-250 91-113 20-30 138-206 
250-300 113-136 30-40 206-276 
over 300 over 136 40-50 276-345 
Solo rider with capacity luggage of 70 Ibs (32 kg) up to 150 up to 68 25-30 172-206 
150-200 68-91 30-40 206-276 
200-250 91-113 40-50 276-345 
over 250 over 113 50 345 
Rider plus passenger ALL ALL 50 345 
Maximum GVWR ALL ALL 50 345 


Do not exceed 50 psi (345 kPa) rear shock pressure. 
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FRONT FORK OIL 1.19 
REPLACING FORK OIL 


Fork assemblies must be removed to drain fork oil. See 
2.19 FRONT FORK. 
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SPARK PLUGS 


1.20 


INSPECTION 


AWARNING 


Disconnecting spark plug cable with engine running can 
result in electric shock and death or serious injury. 
(00464b) 


1. 


m 


After the engine has cooled to room temperature, discon- 
nect cables from both spark plugs. 


Remove spark plugs. If a plug has eroded electrodes, 
heavy deposits or a cracked insulator, discard it. 


See Figure 1-35. Compare your observations of the plug 
deposits with the descriptions provided below. 


a. A wet, black and shiny deposit on plug base, elec- 
trodes and ceramic insulator tip indicates an oil fouled 
plug. The condition may be caused by one or more 
ofthe following: worn pistons, worn piston rings, worn 
valves, worn valve guides, worn valve seals, a weak 
battery or a faulty ignition system. 


b. A dry, fluffy or sooty black deposit indicates an air- 
fuel mixture that is too rich. 


c. A light brown, glassy deposit indicates an overheated 
plug. This condition may be accompanied by cracks 
in the insulator or by erosion of the electrodes and is 
caused by an air-fuel mixture that is too lean, a hot- 
running engine, valves not seating or improper ignition 
timing. The glassy deposit on the spark plug is a 
conductor when hot and may cause high-speed mis- 
firing. A plug with eroded electrodes, heavy deposits 
or a cracked insulator must be replaced. 


d. A plug with a white, yellow, tan or rusty brown 
powdery deposit indicates balanced combustion. 
Clean off spark plug deposits at regular intervals. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


4. 


If the plugs require cleaning between tune-ups, proceed 
as follows: 


a. Degrease firing end of spark plug using ELECTRICAL 
CONTACT CLEANER. Dry plug with compressed air. 


b. Use a thin file to flatten spark plug electrodes. A spark 
plug with sharp edges on its electrodes requires 25- 
40% less firing voltage than one with rounded edges. 


c. If the plugs cannot be cleaned, replace with new 
spark plugs. 


Check electrode gap with a wire-type feeler gauge. Bend 
the outside of the electrode so only a slight drag on the 
gauge is felt when passing it between electrodes. Proper 
gap measurement is 0.038-0.043 in. (0.97-1.09 mm). 


Check condition of threads on cylinder head and plug. If 
necessary to remove deposits, apply penetrating oil and 
clean out with a thread chaser. 


Apply LOCTITE ANTI-SEIZE to the spark plug threads. 
Install and tighten to 12-18 ft-lbs (16.3-24.4 Nm). 


Connect spark plug cables. Rear cylinder plug cable 
attaches to right coil terminal. Verify that cables are 
securely connected to coil and spark plugs. 


Figure 1-35. Typical Spark Plug Deposits 


SPARK PLUG CABLE INSPECTION 


1. 


Inspect spark plug cables. Replace cables that are worn 
or damaged. 


a. Check for cracks or loose terminals. 


b. Check for loose fit on ignition coil and spark plugs. 


Check cable boots/caps for cracks or tears. Replace 
boots/caps that are worn or damaged. 


See Figure 1-36. Check spark plug cable resistance with 
an ohmmeter. Compare values from test with Table 1-16. 
Replace cables not meeting resistance specifications. 


Table 1-16. Spark Plug Cable Resistance Values 


DESCRIPTION LENGTH RESISTANCE 
VALUE 
In. 
п ШШ, (OHMS) 
Front cable 34.75 | 883 | 8688-23,178 
Rear cable 16.75 | 425 | 4188-11,172 
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Spark plug cable 
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Figure 1-36. Testing Resistance 
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STEERING HEAD BEARINGS 


1.21 


LUBRICATION 


1. 


See Figure 1-37.Turn handlebar to the right fork stop to 
access grease fitting at the left side of the steering head. 


Inject Special Purpose Grease, Part No. 99857-97 until it 
exudes from top and bottom of steering head. 
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Figure 1-37. Steering Head Bearing Grease Fitting 


CHECKING 


1. 


Raise the motorcycle so that the front and rear tires are 
the same distance from the floor. 


Verify that motorcycle is in stock configuration. Remove 
all non-factory accessories, since they can influence front 
end swing momentum (and lead to improper adjustment). 


See Figure 1-38. Turn the front wheel until contact is made 
with the left fork stop and then let go. The wheel should 
swing from side to side, finally stopping in either the third 
or fourth swing. If it stops in the third swing, it should be 
at or after the center or straight-forward position. 


If the clutch cable or main harness appears to be influen- 
cing swing momentum, proceed as follows and repeat the 
previous step: 


a. Clutch cable: Disconnect clutch cable at hand lever. 
Release cable from P-clamp fastened to upper fork 
bracket (FLHR/C), remove from inner fairing 
(FLHT/C/U), or release from cable clip on instrument 
nacelle (FLTR). See 2.25 CLUTCH CABLE if neces- 
sary. 


b. Main harness: Remove rivet and P-clamp to release 
main harness from steering head. Secure P-clamp 
with a new rivet when procedure is complete. 


NOTE 


A steering head that is too tight can interfere with the vehicle's 
ability to absorb a weave. A steering head that is too loose can 
interfere with the vehicle's ability to absorb a wobble. 


5. 


To correct a swing pattern that is too short or too long, 
see 1.21 STEERING HEAD BEARINGS, Adjustment. 
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1. Too tight- wheel stops in first or second swing 
2. Correct- wheel stops in third swing 
3. Correct- wheel stops in fourth swing 
4. Тоо loose- wheel stops in fifth swing 
Figure 1-38. Check Steering Head Bearing Swing-by 
ADJUSTMENT 2. See Figure 1-39. Loosen pinch bolts (3) on lower fork 


1. 


Disassemble motorcycle as follows: 


a. FLHR/C: Remove headlamp nacelle. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


b. FLHX, FLHT/C/U: Remove outer fairing and radio 
(storage box on FLHT). See 2.37 UPPER FAIRING 
AND WINDSHIELD: FLHX, FLHT/C/U and 
7.33 ADVANCED AUDIO SYSTEM, respectively. 


FLTR: Remove instrument bezel. See 
2.42 INSTRUMENT BEZEL: FLTR. 


о 


bracket to prevent any binding of the front end when the 
adjustment is made. 
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1. Fork stem nut 
2. Adjuster nut 
3. Pinch bolt 


Figure 1-39. Fork Stem and Brackets 


Loosen the fork stem nut (1). 


4. See Figure 1-40. Fashion a bearing adjuster tool using a 
drill rod 1/4 in. (6.4 mm) in diameter and 16 in. (406.4 mm) 
long. 

NOTE 

See Figure 1-39. Turning the bearing adjuster nut (2) as little 

as one notch will make a noticeable difference in the swing 

pattern. 


5. Turn bearing adjuster nut (2) as follows: 
a. Т decrease the number of swings, rotate nut clock- 
wise. 


b. To increase the number of swings, rotate nut coun- 
terclockwise. 


NOTES 
* Original equipment fork stem nut has a blue dye coating. 
If a replacement nut is being installed, the replacement 
nut will not have the blue coating. 


. Whenever the stem nut is loosened or removed, the 
threads must be lubricated with anti-seize lubricant prior 
to assembly and tightening. 


6. Remove the stem nut and lubricate threads with a light 
coating of anti-seize lubricant. 


7. Install stem nut and tighten to 70-80 ft-lbs (94.9-108.4 
Nm). 


NOTE 
The tightness of the nut will affect the swing pattern. 


8. Recheck the swing pattern and adjust as necessary. 
9. Tighten pinch bolts to 53-57 ft-lbs (71.9-77.3 Nm). 


10. Verify that the fork stem nut is tightened to 70-80 ft-lbs 
(94.9-108.4 Nm). 


11. Recheck the swing pattern and adjust if necessary. 
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12. Assemble motorcycle as follows: 


a. FLHR/C: Install headlamp nacelle. See 2.47 HEAD- 
LAMP NACELLE: FLHR/C. 


b. FLHX,FLHT/C/U: Install radio (storage box on FLHT) 
and outer fairing. See 7.33 ADVANCED AUDIO 
SYSTEM and 2.37 UPPER FAIRING AND WIND- 
SHIELD: FLHX, FLHT/C/U, respectively. 


c. FLTR: Install instrument bezel. See 2.42 INSTRU- 
MENT BEZEL: FLTR. 


13. Install any accessories that were removed during the 
checking procedure. 
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5/32 in. goes back for 1-1/4 in. 
2 in. to start of bend 


1. All models except FLTR 
2. FLTR 

3. 1/8in. 

4. 5/32 іп. 

5. 

6. 


Figure 1-40. Fashion Bearing Adjuster Tool 
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CABLE AND CHASSIS LUBRICATION 1.22 


GENERAL 


Inspect and lubricate the following at scheduled service inter- 
vals as specified in 1.3 MAINTENANCE SCHEDULE. 


Front brake hand lever. 

Clutch hand lever. 

Clutch cable. 

Foot shift lever pivot (if applicable). 
Rear brake lever pivot. 

Steering head bearings. 

Jiffy stand. 


If service is on muddy or dusty roads, clean and lubricate at 
shorter intervals. 


Use SUPER OIL (Part no. HD-94968-85TV) for hand levers 
and cables. 


STEERING HEAD BEARINGS 


Lubricate the steering head bearings with HARLEY-DAVIDSON 
SPECIAL PURPOSE GREASE. See 1.21 STEERING HEAD 
BEARINGS for procedure. 


JIFFY STAND 


Clean and lubricate the jiffy stand. For more information, see 
2.53 JIFFY STAND. 
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HEADLAMP ALIGNMENT 


1.23 


HEADLAMP ALIGNMENT 


AWARNING 


The automatic-on headlamp feature provides increased 
visibility of the rider to other motorists. Be sure headlamp 
is on at all times. Poor visibility of rider to other motorists 
can result in death or serious injury. (00030b) 


NOTE 


Vehicles with multiple beam headlamps that are individually 
aimed should be adjusted so both lamps converge into one 
pattern. 


1. Verify that front and rear tire inflation pressures are correct 
and that suspension is adjusted to the weight of the prin- 
cipal rider. See 1.10 TIRES AND WHEELS. 


2. Fill fuel tank or add ballast to equal the weight of the fuel 
needed. 


NOTE 
See Figure 1-41. To aid in properly placing the motorcycle, a 
perpendicular line (1) can be drawn on the floor. For best res- 
ults, choose an area with minimum light. 


3. SeeFigure 1-41. Draw a vertical line (2) on the wall. 


4. Position motorcycle so that front axle is 25 feet (7.6 
meters) from wall. 


NOTE 
As the weight of the rider will compress the suspension slightly, 
have a person whose weight is approximately the same as that 
of the principal rider sit on the motorcycle. 


5. With the vehicle laden and upright, point the front wheel 
straight forward at wall and measure the distance (4) from 
the floor to the center of the HIGH BEAM bulb. 


6. Draw a horizontal line (5) through the vertical line on the 
wall that is 2.1 in. (53.3 mm) lower than the measured bulb 
centerline. 
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Perpendicular line 

Vertical line 

25 feet (7.6 meters) 

High beam bulb centerline 

Horizontal line 2.1 in. (53.3 mm) lower than bulb 
centerline 
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Figure 1-41. Check Headlamp Alignment 


NOTE 


As the weight of the rider will compress the suspension slightly, 
have a person whose weight is approximately the same as that 
of the principal rider sit on the motorcycle. 


7. See Figure 1-41. Verify headlamp alignment. Turn the 
ignition switch to IGNITION and set the headlamp switch 
to HIGH beam. 


a. The center of the hot spot (brightest area of light 
beam) should be centered where the two lines inter- 
sect. 


b. Adjust headlamp alignment if necessary. 


MAIN HEADLAMP ADJUSTMENT 


Adjust FLHR/FLHT Headlamp 


NOTE 


Headlamp adjustment can be performed without removing the 
headlamp door (chrome ring). 


1. See Figure 1-42. Using adjuster slots in headlamp door, 
insert Phillips screwdriver between headlamp housing and 
rubber gasket. 


2. See Figure 1-43. Adjust beam. 
a. Horizontal: Turn the horizontal adjusting screw to 
adjust headlamp horizontally. 


b. Vertical: Turn the vertical adjusting screw to adjust 
headlamp vertically. 
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1. Headlamp door 
2. Slot 


Figure 1-42. Headlamp Door 


1. Vertical adjusting screw 
2. Horizontal adjusting screw 


Figure 1-43. Adjust Headlamp Alignment: FLHR/FLHT 


Adjust FLTR Headlamps 


1. See . Using a 4.5 mm deepwell socket with a 
flexible driver, rotate hex adjusters located near bottom 
edge of inner fairing. 


2. Adjust beam. 
a. Horizontal: Turn either the left or right adjuster to 
adjust headlamp horizontally. 


b. Vertical: Turn both adjusters equally to adjust head- 
lamp vertically. Refer to Tal for directions to 
move headlamp beam. 


: [f * 
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1. Hex adjuster 


Figure 1-44. Headlamp Adjustment: FLTR 
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Table 1-17. FLTR Hex Adjuster Rotation 


Hex Adjuster Rotation Beam Movement 
Left Only CW To the right 
Right Only CCW 

Left Only CCW To the left 
Right Only CW 

Left and Right CW Upward 
Equally 

Left and Right CCW Downward 
Equally 

CW = Clockwise 

CCW = Counter-clockwise 


AUXILIARY LAMP ALIGNMENT 


NOTE 


See Figure 1-45. In countries where travel is on the left side 
of the road, shift the auxiliary lamp high intensity patterns (4, 
5) to the left. 


1. Place the vehicle facing a target wall as described in 
1.23 HEADLAMP ALIGNMENT, Headlamp Alignment. 


NOTE 
As the weight of the rider will compress the suspension slightly, 
have a person whose weight is roughly the same as that of the 
principal rider sit on the motorcycle. 


10. 


With a rider seated on the motorcycle, measure the dis- 
tance from the floor to the centerline of each auxiliary lamp. 


Measure the distance from the headlamp vertical centerline 
to the vertical centerline of each auxiliary lamp. 


See Figure 1-45. Mark the auxiliary lamp horizontal and 
vertical centerlines (2, 3) on the wall. 


Remove two screws to release turn signal lamp from 
mounting bracket. 


Obtain flare nut socket (Snap-on® FRX181). Loosen the 
auxiliary lamp flange nut only enough to allow movement 
of the lamp. 


Turn on the headlamp low beam and cover both the 
headlamp and the right side auxiliary lamp. Adjust the left 
side auxiliary lamp as necessary so that the entire high 
intensity zone (4) is below and to the right of the left side 
auxiliary lamp centerlines as shown in Figure 1-45. 


Cover the headlamp and left side auxiliary lamp. Adjust 
the right side auxiliary lamp as necessary so that the entire 
high intensity zone (5) is both below and to the right of the 
right side auxiliary lamp centerlines as shown in 
Figure 1-45. 


Tighten auxiliary lamp flange nut to 15-18 ft-lbs (20.3-24.4 
Nm). 


Start two screws to secure turn signal lamp to mounting 
bracket. Verify that conduit fits in slot at back of bracket 
and is not pinched. Tighten screws to 36-60 in-Ibs (4.1- 
6.8 Nm). 
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Headlamp high beam area 

Left side auxiliary lamp centerlines 

Right side auxiliary lamp centerlines 

Left side auxiliary high intensity beam area 
Right side auxiliary high intensity beam area 
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Figure 1-45. Properly Aim Auxiliary Lamps 
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ENGINE MOUNTS 


1.24 


INSPECTION 


General 


Inspect the condition and tightness of the stabilizer links and 
engine mounts. Replace fasteners if damaged. 


Top Link 


1. See Figure 1-46. Check top stabilizer link eyelet to frame 
weldment bolt (1): 18-22 ft-lbs (24.4-29.9 Nm). 


2. Check top stabilizer link eyelet to top engine mounting 
bracket bolt (2): 18-22 ft-lbs (24.4-29.9 Nm). 


Front Engine Mount 


1. See Figure 1-46. Check two engine to front engine 
mounting bracket bolts (3): 36-40 ft-lbs (49-54 Nm). 


2. Check three front engine mount end cap bolts (4): 42-48 
ft-lbs (56.9-65.0 Nm). 


Rear Frame Fasteners 


See Figure 1-47. Check three fasteners on each side that 
attach the rear frame to the main frame. The correct torque is 
40-50 ft-lbs (54.2-67.8 Nm). 
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Link-to-frame weldment fastener 
Link-to-engine mounting bracket fastener 
Engine mount fastener (2) 

Engine mount end cap fastener 
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Figure 1-46. Front Mount and Stabilizer 


Figure 1-47. Rear Frame Fasteners 
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1.25 


GENERAL 


If the motorcycle will not be operated for several months, such 
as during the winter season, there are several things which 
should be done to protect parts against corrosion, to preserve 
the battery and to prevent the buildup of gum and varnish in 
the fuel system. 


This work should be performed following Service Manual pro- 
cedures. 


PLACING IN STORAGE 


PART NUMBER 
98716-87A 


TOOL NAME 
STORAGE COVER 


AWARNING 


Do not store motorcycle with gasoline in tank within the 
home or garage where open flames, pilot lights, sparks or 
electric motors are present. Gasoline is extremely flam- 
mable and highly explosive, which could result in death 
or serious injury. (00003a) 


AWARNING 


Avoid spills. Slowly remove filler cap. Do not fill above 
bottom of filler neck insert, leaving air space for fuel 
expansion. Secure filler cap after refueling. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00028a) 


AWARNING 


Use care when refueling. Pressurized air in fuel tank can 
force gasoline to escape through filler tube. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00029a) 
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Prepare the fuel system by filling fuel tank and adding a 
gasoline stabilizer. Use one of the commercially available 
gasoline stabilizers following the manufacturer's instruc- 
tions. 


N 


Run motorcycle until engine is at normal operating temper- 
ature. Stop the engine then drain the oil pan, install a new 
oil filter, and fill oil pan with the proper grade oil. Check 
the transmission lubricant level. 


e 


Remove the spark plugs, inject a few squirts of engine oil 
into each cylinder and crank the engine 5-6 revolutions. 
Install spark plugs. 


Inspect rear belt deflection. See 1.13 REAR BELT 
DEFLECTION. 


Inspect rear belt and sprockets. See 1.12 REAR BELT 
AND SPROCKETS. 


Inspect air cleaner filter. See 1.9 AIR CLEANER AND 
EXHAUST SYSTEM. 


Lubricate controls. See 1.22 CABLE AND CHASSIS 
LUBRICATION. 
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Inspect operation of all electrical equipment and switches. 
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Check tire inflation and inspect tires for wear and/or 
damage. See 1.10 TIRES AND WHEELS. If the motorcycle 
will be stored for an extended period of time, securely 
support the motorcycle under the frame so that all weight 
is off the tires. 


10. Wash painted and chrome-plated surfaces. Apply a light 
film of oil to exposed unpainted surfaces. 


AWARNING 


Unplug or turn OFF battery charger before connecting 
charger cables to battery. Connecting cables with charger 
ON can cause a spark and battery explosion, which could 
result in death or serious injury. (00066a) 


AWARNING 


Explosive hydrogen gas, which escapes during charging, 
could cause death or serious injury. Charge battery in a 
well-ventilated area. Keep open flames, electrical sparks 
and smoking materials away from battery at all times. 
KEEP BATTERIES AWAY FROM CHILDREN. (00065a) 


11. Remove battery from vehicle. Charge battery until the 
correct voltage is obtained. Charge the battery every other 
month if it is stored at temperatures below 60° F (16° C). 
Charge battery once a month if it is stored at temperatures 
above 60? F (16° C). See 1.17 BATTERY MAINTENANCE. 


AWARNING 


Unplug or turn OFF battery charger before disconnecting 
charger cables from battery. Disconnecting clamps with 
charger ON can cause a spark and battery explosion, which 
could result in death or serious injury. (00067a) 


12. If the motorcycle is to be covered, use a material that will 
breathe, such as STORAGE COVER (Part No. 98716- 
87A) or light canvas. Plastic materials that do not breathe 
promote the formation of condensation, which leads to 
corrosion. 


REMOVAL FROM STORAGE 


AWARNING 


The clutch failing to disengage can cause loss of control, 
which could result in death or serious injury. Prior to 
starting after extended periods of storage, place transmis- 
sion in gear and push vehicle back and forth several times 
to assure proper clutch disengagement. (00075a) 


1. Charge and install the battery. 


2. Remove and inspect the spark plugs. Replace if neces- 
sary. 
Clean the air cleaner element. 

4. If fuel tank was drained, fill fuel tank with fresh gasoline. 


HOME 


5. Start the engine and run until it reaches normal operating 7. Perform all of the checks in the PRE-RIDING CHECKLIST 
temperature. in the Owner's Manual. 


6. Check engine oil level. Check the transmission lubricant 
level. Fill to proper levels with correct fluids, if required. 
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1.26 


GENERAL 


WARNING 


The Troubleshooting section of this manual is a guide to 
diagnose problems. Read the appropriate sections of this 
manual before performing any work. Improper repair and/or 
maintenance could result in death or serious injury. 
(00528b) 

The following check list of possible operating troubles and their 
probable causes will be helpful in keeping a motorcycle in good 
operating condition. More than one of these conditions may 
be causing the trouble and all should be carefully checked. 


NOTE 


For further troubleshooting information, see the ELECTRICAL 
DIAGNOSTIC MANUAL. 


ENGINE 


Starter Motor Does Not Operate or Does Not 
Turn Engine Over 
Ignition switch not in IGNITION position. 
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2. Engine run switch in OFF position. 

3. Discharged battery, loose or corroded connections 
(solenoid chatters). 

4. Starter control circuit, relay, or solenoid faulty. 

5. Electric starter shaft pinion gear not engaging or overrun- 
ning clutch slipping. 

6. TSM/TSSM/HFSM Bank Angle Sensor tripped and igni- 
tion/light key switch not cycled OFF then back to IGNI- 
TION. 

7. Security system activated. 

8. Motorcycle in gear and clutch not pulled in. 

9. Jiffy stand down and transmission in gear (HDI models 


only). 
10. Main fuse not in place. 


Engine Turns Over But Does Not Start 
Fuel tank empty. 


— 


2. Fouled spark plugs. 

3. Discharged battery, loose or damaged battery terminal 
connections. 

4. Engine lubricant too heavy (winter operation). 


NOTE 
For cold weather starts, always disengage clutch. 


5. Spark plug cables in bad condition and shorting, cable 
connections loose or cables connected to incorrect cylin- 
ders. 


6. Damaged wire or loose wire connection at ignition coil, 
battery, or ECM connector. 
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7. Ignition timing incorrect due to faulty ignition coil, ECM or 
sensors. 


8. BankAngle Sensor tripped and ignition switch not cycled 
OFF then back to IGNITION. 


9. Fuelfilter clogged. 

10. Sticking or damaged valve(s) or wrong length push rod(s). 
11. Plugged fuel injectors. 

Starts Hard 


1. Spark plugs in bad condition or have improper gap or are 
partially fouled. 


m 


Spark plug cables in poor condition. 


e 


Battery nearly discharged. 


4. Damaged wire or loose wire connection at one of the bat- 
tery terminals, ignition coil or ECM connector. 
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Water or dirt in fuel system. 


6. Intake air leak. 


7. Fueltank vent hose, filler cap vent or vapor valve plugged, 
or fuel line closed off, restricting fuel flow. 
8. Engine lubricant too heavy (winter operation). 


NOTE 
For cold weather starts, always disengage clutch. 


9. Ignition not functioning properly (possible sensor failure). 
10. Faulty ignition coil. 

11. Valves sticking. 

12. Partially plugged fuel injector(s). 

Starts But Runs Irregularly or Misses 

1. Spark plugs in poor condition or partially fouled. 

Spark plug cables in poor condition and shorting or leaking. 
Spark plug gap too close or too wide. 

Faulty ignition coil, ECM, or sensor. 


Battery nearly discharged. 
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Damaged wire or loose connection at battery terminals, 
ignition coil or ECM connector. 


7. Intermittent short circuit due to damaged wire insulation. 
8. Water or dirt in fuel system. 

9. Fueltank vent system plugged. 

10. Air leak at intake manifold or air cleaner. 

11. Loose or dirty ECM connector. 


12. Faulty Sensor(s): Temperature Manifold Absolute Pressure 
(TMAP), Crank Position (CKP) or Oxygen (O2). 


13. Incorrect valve timing. 


14. Weak or damaged valve springs. 
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15. Damaged intake or exhaust valve. 

16. Partially plugged fuel injector(s). 

A Spark Plug Fouls Repeatedly 
1. Fuel mixture too rich. 

2. Incorrect spark plug for the kind of service. 
3. Piston rings badly worn or damaged. 

4. Valve guides or seals badly worn. 
Pre-Ignition or Detonation (Knocks or Pings) 
1. Fuel octane rating too low. 

2. Faulty spark plugs. 

3. Incorrect spark plug for the kind of service. 
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Excessive carbon deposit on piston head or in combustion 
chamber. 


5. Ignition timing advanced due to faulty sensor inputs (TMAP 
and/or CKP). 


6. Ignition timing advanced due to ECM or sensors (CKP, 
ET or TMAP) defective. 


7. Intake manifold vacuum leak. 
Overheating 

1. Insufficient oil supply or oil not circulating. 
2. Insufficient air flow over engine. 

3. Heavy carbon deposits. 


4. Ignition timing retarded due to defective ECM or faulty 
sensor(s) (TMAP and/or CKP). 


5. Leaking valve(s). 


Valve Train Noise 


1. Low ой pressure caused by oil feed pump not functioning 
properly or oil passages obstructed. 


Faulty hydraulic lifter(s). 

Bent push rod(s). 

Incorrect push rod length. 

Rocker arm binding on shaft. 

Valve sticking in guide. 

Chain tensioning spring or shoe worn. 


Сат($), cam gear(s) or cam bushing(s) worn. 
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Cam timing incorrect. 

Excessive Vibration 

1. Wheels bent or damaged and/or tires worn or damaged. 
2. Engine/Transmission/Rear Wheel not aligned properly. 


3. Primary chain badly worn or links tight as a result of 
insufficient lubrication or misalignment. 


4. Engine to transmission mounting bolts loose. 


5. Upper engine mounting bracket loose/damaged or 
mounting bracket pre-loaded. 


6. Ignition timing advanced due to faulty sensor inputs (TMAP 
and/or CKP)/poorly tuned engine. 


7. Internal engine problem. 
8. Damaged frame. 


9. Stabilizer links worn or loose, or stabilizer link brackets 
loose or damaged. 


10. Isolators worn or isolator bolts loose or damaged. 
11. Rubber mounts loose or worn. 

12. Rear fork pivot shaft fasteners loose. 

13. Front engine mounting bolts loose. 

Check Engine Light Шиттае$ During 
Operation 


1. Fault detected. See the ELECTRICAL DIAGNOSTIC 
MANUAL for more information. 


LUBRICATION SYSTEM 
Cil Does Not Return To Oil Reservoir 


1. Оі reservoir empty. 


Oil pump not functioning. 


2 
3. Restricted oil lines or fittings. 
4. Restricted oil filter. 

5 


O-ring damaged or missing from oil pump/crankcase 
junction (also results in poor engine performance). 


Engine Uses Too Much Oil Or Smokes 
Excessively 

1. Oil reservoir overfilled. 

Restricted oil return line to oil reservoir. 
Restricted breather operation. 

Restricted oil filter. 

Oil pump misaligned or in poor condition. 

Piston rings badly worn or broken. 


Valve guides or seals worn or damaged. 
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O-ring damaged ог missing from oil pump/crankcase 
junction (also results in poor engine performance). 


9. Plugged crankcase scavenge port. 
10. Oil diluted with gasoline. 


Engine Leaks Oil From Cases, Push Rods, 
Hoses, Etc. 


1. Loose parts. 


Imperfect seal at gaskets, push rod covers, washers, etc. 


2 
3. Restricted breather passages or hose to air cleaner. 
4. Restricted oil filter. 
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Oil reservoir overfilled. 
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6. Lower rocker housing gasket installed incorrectly (upside 
down). 


7. Restricted oil return line to oil reservoir. 
8. Porosity. 
Low Oil Pressure 
1. Oil reservoir underfilled. 
Faulty low oil pressure switch. 


Oil pump o-ring damaged or missing. 


2 
3 
4. Bypass valve stuck in open position. 
5. Ball missing or leaking in cam support plate. 
6. Worn oil pump gerotor(s). 
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. ОП diluted with gasoline. 
High Oil Pressure 
1. Oil reservoir overfilled. 


2. Bypass valve stuck in closed position. 


ELECTRICAL SYSTEM 


NOTE 


For diagnostic information see the ELECTRICAL DIAGNOSTIC 
MANUAL. 


Alternator Does Not Charge 
1. Voltage regulator module not grounded. 
Engine ground wire loose or broken. 


2 

3. Faulty voltage regulator module. 

4. Loose or broken wires in charging circuit. 
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Faulty stator and/or rotor. 
Alternator Charge Rate Is Below Normal 
1. Weak or damaged battery. 
2. Loose connections. 
3. Faulty voltage regulator module. 
4. Faulty stator and/or rotor. 


Speedometer Operates Erratically 


1. Contaminated vehicle speed sensor (remove sensor and 
clean off metal particles). 


2. Loose connections. 


TRANSMISSION 
Shifts Hard 


1. Primary chaincase overfilled with lubricant. 


Clutch not fully disengaging. 
Transmission lubricant too heavy (winter operation). 
Shifter return spring (inside transmission) bent or broken. 


Bent shifter rod. 
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Shifter forks (inside transmission) sprung. 
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7. Corners worn off shifter clutch dog rings (inside transmis- 
sion). 


Jumps Out Of Gear 
1. Shifter rod improperly adjusted. 


2. Shifter drum (inside transmission) improperly adjusted or 
damaged/worn. 


3. Shifter engaging parts (inside transmission) badly worn 
and rounded. 


4. Shifter forks bent. 

5. Damaged gears. 

Clutch Slips 

1. Clutch controls improperly adjusted. 

2. Insufficient clutch spring tension. 

3. Worn friction discs. 

Clutch Drags Or Does Not Release 

1. Lubricant level too high in primary chaincase. 
Clutch controls improperly adjusted. 


2 
3. Primary chain badly misaligned or too tight. 
4. Insufficient clutch spring tension. 
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Clutch discs warped. 


Clutch Chatters 


Friction discs or steel discs worn or warped. 
HANDLING 
Irregularities 


1. Improperly loaded motorcycle. Non-standard equipment 
on the front end such as heavy radio receivers, extra 
lighting equipment or luggage tends to cause unstable 
handling. 


Damaged tire(s) or improper front-rear tire combination. 
Irregular or peaked front tire tread wear. 

Incorrect tire pressure. 

Shock absorber not functioning normally. 


Incorrect air Suspension pressure. 


24040», OW de Өз по 


Loose wheel axle nuts. Tighten to recommended torque 
specification. 


8. Excessive wheel hub bearing play. 
9. Rear wheel out of alignment with frame and front wheel. 


10. Steering head bearings improperly adjusted. Correct 
adjustment and replace pitted or worn bearings and races. 


11. Loose spokes (laced wheel vehicles only). 
12. Tire and wheel unbalanced. 
13. Rims and tires out-of-round or eccentric with hub. 


14. Rims and tires out-of-true sideways. 
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15. Rear fork pivot assembly: improperly tightened or 
assembled, or loose/pitted or damaged pivot bearings. 


16. Engine mounts and/or stabilizer links loose, worn or 
damaged.. 


BRAKES 
Brake Does Not Hold Normally 


1. Master cylinder reservoir low on fluid, system leaking or 
pads worn. 


2. Brake system contains air bubbles. 
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Master cylinder or caliper piston seals worn or parts 
damaged. 


Brake pads contaminated with grease or oil. 
Brake pads badly worn. 
Brake disc badly worn or warped. 


Brake drags - insufficient brake pedal or hand lever free- 
play, caliper piston worn or damaged, or excessive brake 
fluid in reservoir. 


Brake fades due to heat build up - brake pads dragging 
or excessive braking. 


Brake fluid leak when under pressure. 
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CRITICAL FASTENERS 


1.27 


INSPECTION 


Inspect critical fasteners at the scheduled service intervals. 


Replace any fasteners that are damaged or missing. 


Checking Torques on Fasteners 


Refer to Table 1-18. Attempt to turn the fastener using a torque 
wrench set to the minimum torque specification for that 
fastener. If the fastener does not rotate, the fastener torque 


has been maintained. If the fastener rotates, remove it to 
determine if it has a locking agent. 


If it has a locking agent, clean all locking material from the 
threaded hole. Replace the fastener with a new one or clean 
the original fastener threads and apply the appropriate locking 
agent (see appropriate procedure). Install and tighten the 
fastener to specification. 


If the fastener does not have a locking agent, install and tighten 
to specification. 


Table 1-18. Critical Fasteners 


SYSTEM FASTENER TORQUE 
Hand controls Switch housing screws 35-45 in-Ibs 4-5 Nm 
Clutch lever bracket handlebar 72-108 in-Ibs 8-12 Nm 
clamp screws 
Master cylinder reservoir 72-84 in-Ibs 8.1-9.5 Nm 
handlebar clamp screws 
Brakes Brake caliper banjo bolts 17-19 ft-lbs 23-26 Nm 
Master cylinder banjo bolts 12.5-14.5 ft-Ibs 17.0-19.7 Nm 
ABS module banjo bolts 12.5-14.5 ft-Ibs 17.0-19.7 Nm 
Front brake disc screws 16-24 ft-lbs 22-33 Nm 
Rear brake disc screws 30-45 ft-lbs 41-61 Nm 
Front master cylinder reservoir 7-10 in-Ibs 0.8-1.1 Nm 
cover screws 
Rear master cylinder reservoir 12-15 in-Ibs 1.4-1.7 Nm 
cover screws 
Rear master cylinder to frame 126-150 in-Ibs 14-17 Nm 
Screws 
Front brake caliper mounting 28-38 ft-lbs 38-52 Nm 
screws 
Rear brake caliper to caliper 43-48 ft-lbs 58-65 Nm 
bracket screws 
Brake caliper pad pin 75-102 in-Ibs 8.5-11.5 Nm 
Axle nuts Front 60-65 ft-lbs 81-88 Nm 
Rear 95-105 ft-lbs 129-142 Nm 
Front forks Front axle holder nuts 132-180 in-Ibs 15-20 Nm 
Pivot shaft Locknuts 55-65 ft-lbs 74.6-88.1 Nm 
Rear fork bracket bolts 55-65 ft-lbs 74.6-88.1 Nm 
Other Transmission to engine bolts 34-39 ft-lbs 46-53 Nm 
Engine mount bolts See 1.24 ENGINE MOUNTS. 
Rear frame bolts 40-50 ft-lbs 54.2-67.8 Nm 
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FASTENER TORQUE VALUES 
FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


2.1 


FASTENER TORQUE VALUE NOTES 

2 inch diameter gauge nuts 10-20 in-Ibs 1.1-2.3 Nm  |2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 
tion 

Air baffle hex screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm 2.20 AIR BAFFLE: FLTR, Air Baffle (FLTR) 

Air baffle hex screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm 2.20 AIR BAFFLE: FLTR, Air Baffle (FLTR) 

Air baffle screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm |2.21 STEERING HEAD BEARINGS, Installation 

Air deflector bolts 25-35 in-Ibs 2.8-4.0 Nm [2.40 AIR DEFLECTORS, Mid-Frame Air Deflectors 

Air deflector screws 25-30 in-Ibs 2.8-3.4 Мт 12.40 AIR DEFLECTORS, Air Deflectors (FLHTCU) 

Air valve mount hex nut 40-50 in-Ibs 4.5-5.6 Nm 2.22 REAR AIR SUSPENSION, Check for Air 
Leaks 

Auxiliary lamp bracket to fork bracket 15-20 ft-lbs 20-27 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

screws tion 

Banjo bleeder bolt to caliper 17-19 ft-lbs 23.1-25.8 Мт |2.15 FRONT BRAKE CALIPER, Installation 

Banjo bleeder bolt to front brake caliper| 17-19 ft-lbs 23.1-25.8 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 

Banjo bolt to caliper 17-19 ft-lbs 23.1-25.8 Мт |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Banjo bolt to caliper 17-19 ft-lbs 23.1-25.8 Nm |2.17 REAR BRAKE CALIPER, Installation 

Banjo bolt to master cylinder 13-15 ft-lbs 17.6-20.3 Nm |2.14 FRONT BRAKE MASTER CYL- 
INDER, Assembly and Installation 

Banjo bolt to master cylinder 13-15 ft-lbs 17.6-20.3 Nm |2.16 REAR BRAKE MASTER CYL- 


INDER, Assembly and Installation 


Banjo bolt to master cylinder 12.5-14.5 ft-lbs | 16.9-19.7 Nm |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Banjo bolt to master cylinder reservoir | 12.5-14.5 ft-lbs | 17.0-19.7 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 

Battery tray screws 72-96 in-Ibs 8.1-10.8 Nm |2.51 REAR FRAME, Rear Frame 

Brake caliper (front) mounting screws 28-38 ft-lbs 37.9-51.5 Nm |2.15 FRONT BRAKE CALIPER, Installation/metric 

Brake caliper (rear) socket head screws| 43-48 ft-lbs 58.3-65.1 Nm |2.5 REAR WHEEL, Installation/metric 

Brake caliper (rear) to caliper bracket 43-48 ft-lbs 58.3-65.1 Nm 2.17 REAR BRAKE CALIPER, Installation/metric 

screws 

Brake disc (front) screws 16-24 ft-lbs 22-33 Nm 2.4 FRONT WHEEL, Installation/Always use new 
screws 

Brake disc (rear) screws 30-45 ft-lbs 41-61 Nm 2.5 REAR WHEEL, Installation/Always use new 
screws 

Brake light switch bracket fastener 80-100 in-Ibs 9.0-11.3 Nm 2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Brake line bracket to lower fork bracket | 120-180 in-Ibs | 13.6-20.3 Nm |2.21 STEERING HEAD BEARINGS, Installation 

Screw 

Brake pedal shaft locknut 15-20 ft-lbs 20-27 Nm 2.16 REAR BRAKE MASTER CYL- 
INDER, Assembly and Installation 

Brake pedal shaft locknut 15-20 ft-lbs 20-27 Nm 2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Clutch cable fitting 90-120 in-Ibs | 10.2-13.6 Nm 2.25 CLUTCH CABLE, Installation 
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Clutch lever bracket handlebar clamp 72-108 in-Ibs 8-12 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

screws tion 

Engine guard T40 TORX screws 15-20 ft-lbs 20.3-27.1 Nm 2.36 LOWER FAIRING AND ENGINE 
GUARD, Engine Guard 

Engine mount bracket fasteners 36-40 ft-lbs 48.8-54.2 Nm |2.54 FRONT ENGINE MOUNT, Installation 

Engine mount end cap fasteners 42-48 ft-lbs 56.9-65.0 Nm |2.54 FRONT ENGINE MOUNT, Installation 

Fairing bracket/steering head thru bolt 20-30 ft-lbs 27.1-40.7 Nm 2.44 INNER FAIRING: FLTR, Installation 

locknuts (FLTR) 

Fairing cap screws 25-30 in-Ibs 2.8-3.4Nm [2.38 FAIRING CAP: FLHX, FLHT/C/U, Fairing Cap 

Fairing speaker lower screw (FLHX, 22-28 in-lbs 2.5-3.2 Мт 1|2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

FLHTC/U) tion 

Fairing speaker upper screws (FLHX, 35-50 in-Ibs 4.0-5.7 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

FLHTC/U) tion 

Fork bracket pinch bolt 53-57 ft-lbs 71.9-77.3 Nm |2.19 FRONT FORK, Installation 

Fork cap bolt 60-70 ft-lbs 81.4-94.9 Nm |2.19 FRONT FORK, Installation 

Fork damper tube screw (6mm) 132-216 in-Ibs | 14.9-24.4 Nm 2.19 FRONT FORK, Assembly 

Fork oil drain plug 72-96 in-Ibs 8-11 Nm 2.19 FRONT FORK, Changing Fork Oil 

Fork stem nut 70-80 ft-Ibs 95-109 Nm 2.21 STEERING HEAD BEARINGS, Installation 

Fork tube plug 60-70 ft-Ibs 81.4-94.9 Nm |2.19 FRONT FORK, Changing Fork Oil 

Frame cover fastener, rear 15-20 ft Ibs 20.3-27.1 Nm |2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

Frame cover fastener, rear 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Front axle holder nuts 132-180 in-Ibs | 14.9-20.3 Nm |2.4 FRONT WHEEL, Installation/metric 

Front axle nut 60-65 ft-lbs 81.4-88.1 Nm |2.4 FRONT WHEEL, Installation/metric 

Front brake line bracket screw 120-180 in-Ibs | 13.6-20.3 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 

Front engine mount fasteners 40-50 ft-lbs 54.2-67.8 Мт |2.54 FRONT ENGINE MOUNT, Installation 

Front fender mount screws 16-20 ft-lbs 22-27 Nm 2.48 FRONT FENDER, Installation 

Front turn signal lamp bracket stud acorn| 40-50 in-Ibs 4.5-5.7Мт 2.41 UPPER FAIRING AND WINDSHIELD: 

nuts (FLTR) FLTR, Outer Fairing 

Guard to frame screws 32-36 ft-lbs 43.4-48.8 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8-12 Nm 2.26 HANDLEBARS, Adjustment 

screws 

Handlebar clamp to clutch lever bracket! 60-80 in-Ibs 6.8-9.0 Nm |2.25 CLUTCH CABLE, Installation 

T27 TORX screws 

Handlebar clamp to master cylinder 72-80 in-Ibs 8-9 Nm 2.26 HANDLEBARS, Adjustment 

reservoir screws 

Handlebar lower clamp bolts (risers) 30-40 ft-lbs 40.7-54.2 Nm |2.26 HANDLEBARS, Rubber Mounts 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Adjustment 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Installation 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Installation 

Headlamp door screw 9-18 in-Ibs 1.0-2.0 Мт |2.48 FRONT FENDER, Installation 

Headlamp housing Phillips screws 9-18 in-Ibs 1.0-2.0 Мт _ 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

Headlamp housing Phillips screws 9-18 in-Ibs 1.0-2.0Nm = 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

Headlamp housing screws (FLHR/C/S) 9-18 in-Ibs 1.0-2.0 Мт _ 2.48 FRONT FENDER, Installation 

Headlamp nacelle handlebar chrome 15-20 in-Ibs 1.7-2.3 Nm |2.47 HEADLAMP NACELLE: FLHR/C, Installation 

strip flange nut 
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Headlamp nacelle handlebar clamp 10-20 in-Ibs 1.1-2.3 Nm |2.47 HEADLAMP NACELLE: FLHR/C, Installation 

shroud Phillips screws 

Headlamp nacelle handlebar clamp 10-20 in-Ibs 1.1-2.3 Nm 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

shroud Phillips screws 

Headlamp nacelle to fork bracket stud 72-108 in-Ibs 8.1-12.2 Nm |2.47 HEADLAMP NACELLE: FLHR/C, Installation 

acorn nuts 

Instrument bezel screws (FLTR) 25-35 in-Ibs 2.8-4.0 Nm 2.42 INSTRUMENT BEZEL: FLTR, Bezel 

Instrument nacelle to fork bracket screws 15-20 ft-lbs 20-27 Nm 2.43 INSTRUMENT NACELLE: FLTR, Instrument 

(FLTR) Nacelle 

Instrument nacelle to fork bracket screws 15-20 ft-lbs 20-27 Nm 2.43 INSTRUMENT NACELLE: FLTR, Instrument 

(FLTR) Nacelle 

Jiffy stand bracket fasteners 36-42 ft-lbs 48.8-57.0 Nm |2.53 JIFFY STAND, Jiffy Stand Bracket 

Jiffy stand interlock sensor fastener 96-120 in-Ibs | 10.8-13.6 Nm 2.53 JIFFY STAND, Jiffy Stand Interlock 
Sensor/Use Loctite Medium Strength Threadlocker 
243 (blue) if reusing screw 

Jiffy stand leg stop hex screw 15-20 ft-lbs 20.3-27.1 Nm [2.53 JIFFY STAND, Installation 

Left electrical caddy fastener 72-96 in-Ibs 8.1-10.8 Nm |2.51 REAR FRAME, Rear Frame 

Lower fairing clip stud flange nuts 35-40 in-Ibs 4.0-4.5 Nm 12.36 LOWER FAIRING AND ENGINE 
GUARD, Lower Fairing (FLHTCU) 

Lower fairing glove box tray T20 TORX 20-25 in-Ibs 2.3-2.8Nm 12.36 LOWER FAIRING AND ENGINE 

Screws GUARD, Lower Fairing (FLHTCU) 

Lower fairing glove box tray T20 TORX 20-25 in-Ibs 2.3-2.8 Мт 12.36 LOWER FAIRING AND ENGINE 

Screws GUARD, Lower Fairing (FLHTCU) 

Lower fairing to engine guard clamp T40| 90-100 in-Ibs 10.2-11.3 Nm |2.36 LOWER FAIRING AND ENGINE 

TORX screws GUARD, Lower Fairing (FLHTCU) 

Luggage rack fastener 15-20 ft Ibs 20.3-27.1 Nm. |2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

Luggage rack screws 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Master cylinder reservoir handlebar 72-84 in-lbs 8.1-9.5 Nm 12.14 FRONT BRAKE MASTER CYL- 

clamp screws INDER, Assembly and Installation 

Mirror flange nut (FLHX) 30-40 in-Ibs 3.4-445Мт 2.27 MIRRORS, FLHX/metric 

Mirror stem acorn nut 60-96 in-Ibs 6.8-10.8 Nm |2.27 MIRRORS, All Models Except FLHX/metric 

Outer fairing long screws (FLTR) 10-15 in-Ibs 1.1-1.7 Nm |2.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Outer Fairing 

Outer fairing screws (FLHX, FLHT/C/U)| 20-30 in-Ibs 2.3-3.4Nm _ 2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U, Outer Fairing and Windshield 

Outer fairing short screws (FLTR) 6-12 in-Ibs 0.7-1.4 Nm [2.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Outer Fairing 

Passenger footboard/footrest fastener 36-42 ft-lbs 48.8-56.9 Nm 2.52 FOOTBOARDS AND FOOTRESTS, Pas- 
senger Footboard 

Passenger footboard/footrest fastener 36-42 ft-lbs 48.8-56.9 Nm 2.52 FOOTBOARDS AND FOOTRESTS, Pas- 
senger Footrest: FLHX 

Passenger footrest pad socket head 15-20 ft-lbs 20-27 Nm 2.52 FOOTBOARDS AND FOOTRESTS, Pas- 

screw (FLHX) senger Footrest: FLHX/Use Loctite Medium 
Strength Threadlocker 243 (blue) 

Radio bracket/inner fairing to fairing 96-144 in-Ibs 10.9-16.3 Nm |2.44 INNER FAIRING: FLTR, Installation 

bracket stud locknuts (FLTR) 

Rail clamp screws 30-50 in-Ibs 3.0-6.0 Nm 2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Rear axle cone nut (preliminary) 15-20 ft-lbs 20-27 Nm 2.5 REAR WHEEL, Installation/metric 
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Rear brake light switch 12-15 ft-lbs 16.3-20.3 Мт |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped/Use Loctite Pipe 
Sealant with Teflon 565 

Rear fascia flange nuts (FLHX) 30-45 in-Ibs 3.4-5.1 Nm 2.50 REAR FASCIA: FLHX, Installation 

Rear fascia flange nuts (FLHX) 30-45 in-Ibs 3.4-5.1 Nm 2.50 REAR FASCIA: FLHX, Stud Plate 

Rear fascia lamp screws (FLHX) 18-22 in-Ibs 2.0-2.5 Nm 1|2.50 REAR FASCIA: FLHX, Installation 

Rear fender mounting screws 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Rear fender support-to-fender nut 45-85 in-Ibs 5.1-9.6 Мт 2.50 REAR FASCIA: FLHX, Stud Plate 

Rear fender support -to-saddlebag sup-| 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

port fastener 

Rear fender support-to-saddlebag sup- 15-20 ft-lbs 20.3-27.1 Nm 2.30 SADDLEBAG SERVICE, Saddlebag 

port fastener Guard/Support Rail 

Rear fender support-to-saddlebag sup- 15-20 ft-lbs 20.3-27.1 Nm |2.50 REAR FASCIA: FLHX, Stud Plate 

port fastener 

Rear fork bracket bolts 55-65 ft-lbs 74.6-88.1 Nm |2.24 REAR FORK, Installation/Apply two drops of 
Loctite Medium Strength Threadlocker 243 (blue) 
to threads 

Rear fork pivot shaft nuts 55-66 ft-lbs 74.6-89.5 Nm |2.24 REAR FORK, Installation/Apply two drops of 
Loctite Medium Strength Threadlocker 243 (blue) 
to threads 

rear frame fastener 40-50 ft-lbs 54.2-67.8 Nm 2.51 REAR FRAME, Rear Frame 


fastener 


Rear master cylinder to engine mount | 10.5-12.5 ft-lbs 14-17 Nm 2.16 REAR BRAKE MASTER CYL- 

end cap screws INDER, Assembly and Installation 

Rear master cylinder-to-frame screws | 126-150 in-Ibs | 14.2-17.0 Nm |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Rear muffler fastener 96-144 in-Ibs 10.8-16.3 Мт |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Rider footboard bracket socket screws 36-42 ft-lbs 48.8-57.0 Nm |2.52 FOOTBOARDS AND FOOTRESTS, Rider 
Footboards 

Rider footboard pivot bolt nut 60-80 in-Ibs 6.8-9.0 Мт |2.52 FOOTBOARDS AND FOOTRESTS, Rider 
Footboards 

Saddlebag latch/check strap T15 TORX| 20-25 in-Ibs 2.3-2.8 Мт [2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag latch/check strap T15 TORX| 20-25 in-Ibs 2.3-2.8 Мт 2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag lid check strap T20 TORX 18-20 in-Ibs 2.0-2.3 Nm 2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag mounting bracket screw 60-96 in-Ibs 6.8-10.8 Nm |2.28 SEAT, Seat: FLHR/C 

Saddlebag mounting bracket screw 12-15 ft-lbs 16.3-20.3 Nm 2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Saddlebag mounting bracket screw 12-15 ft-lbs 16.3-20.3 Nm 2.49 REAR FENDER, Installation 

Saddlebag mounting bracket screw 12-15 ft lbs 16.3-20.3 Nm |2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

fastener 

Saddlebag mounting bracket to 12-15 ft-lbs 16.3-20.3 Nm 2.29 SADDLEBAGS, Installation 

saddlebag support screws 

Saddlebag side guard to front guard 72-120 in-Ibs 8.0-14.0 Nm 2.30 SADDLEBAG SERVICE, Saddlebag 

Screw Guard/Support Rail 

Saddlebag support rail to front guard 70-100 in-Ibs 8.0-11.0 Nm | [2.30 SADDLEBAG SERVICE, Saddlebag 

Screw Guard/Support Rail 

Saddlebag support to fender support 15-20 ft-lbs 20.0-27.0 Nm [2.30 SADDLEBAG SERVICE, Saddlebag 


Guard/Support Rail 
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Saddlebag support to fender support 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

fastener 

Seat mounting screw 48-72 in-lbs 5.4-8.1 Nm 1|2.28 SEAT, Seat: FLHT, FLTR, FLHX 

Seat mounting screw 48-72 in-lbs 5.4-8.1 Nm . [2.28 SEAT, Seat: FLHTC/U 

Seat mounting screw 48-72 in-Ibs 5.4-8.1 Nm 1|2.28 SEAT, Seat: FLHR/C 

Seat strap screw 48-72 in-Ibs 5.4-8.1 Nm |2.28 SEAT, Seat: FLHT, FLTR, FLHX 

Seat strap screw 48-72 in-Ibs 5.4-8.1 Nm  |2.28 SEAT, Seat: FLHTC/U 

Shock lower mounting bolt 35-40 ft-lbs 47.5-54.2 Nm [2.23 REAR SHOCK ABSORBERS, Installation/Use 
LOCTITE MEDIUM STRENGTH THREADLOCKER 
243 (blue) 

Shock lower mounting bolt 35-40 ft-lbs 47-54 Nm 2.24 REAR FORK, Installation/Apply two or three 
drops of Loctite Medium Strength Threadlocker 
243 (blue) to threads 

Shock upper mounting bolt 35-40 ft-lbs 47.5-54.2 Nm |2.23 REAR SHOCK ABSORBERS, Installation/Use 
LOCTITE MEDIUM STRENGTH THREADLOCKER 
243 (blue) 

Side rail to saddlebag support screws 15-20 ft-lbs 20.0-27.0 Nm [2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Speaker box mounting bolts 25-35 in-Ibs 2.8-4.0 Мт 2.31 TOUR-PAK, Removal/Installation 

Speedometer/tachometer bracket screws| 10-20 in-Ibs 1.1-2.3Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 
tion 

Spoke nipple 55 in-Ibs 6.2 Nm 2.8 WHEEL LACING: 16 INCH FRONT RIM, Pro- 
cedure 

Spoke nipple 55 in-Ibs 6.2 Nm 2.9 WHEEL LACING: 16 INCH REAR RIM, Pro- 
cedure 

Spoke nipple 55 in-Ibs 6.2 Nm 2.10 WHEEL LACING: 17 INCH RIM, Procedure 

Spoke nipple 55 in-Ibs 6.2 Nm 2.12 TRUING LACED WHEELS, Radial Truing 

Top caddy fastener 72-96 in-Ibs 8.1-10.8 Nm 12.51 REAR FRAME, Rear Frame 

Tour-Pak lockset hex nut 25-35 in-Ibs 2.8-4.0 Nm |2.32 TOUR-PAK SERVICE, Lockset 

Tour-Pak lockset hex nut 25-35 in-Ibs 2.8-4.0 Nm 12.35 TOUR-PAK SPEAKER BOX: 
FLHTCU, Speaker Box (FLHTCU) 

Tour-Pak lockset jam nut 30-45 in-Ibs 3.4-5.1 Nm 2.32 TOUR-PAK SERVICE, Lockset 

Tour-Pak metal plate flange nuts 65-70 in-Ibs 7.3-7.9 Nm . |2.33 TOUR-PAK LIGHTS, Tour-Pak Lights Harness 

Tour-Pak mounting bolts 96-120 in-Ibs 10.8-13.6 Nm |2.31 TOUR-PAK, Removal/Installation 

Tour-Pak mounting bolts 96-120 in-Ibs 10.8-13.6 Nm 2.31 TOUR-PAK, Adjustment 

Tour-Pak mounting bolts 96-120 in-Ibs | 10.8-13.6 Nm 2.33 TOUR-PAK LIGHTS, Tour-Pak Lights Harness 

Tour-Pak passenger backrest flange nuts} 40-60 in-Ibs 4.5-6.8 Nm 2.32 TOUR-PAK SERVICE, Tether Brackets 

Tour-Pak passenger backrest flange nuts} 40-60 in-Ibs 4.5-6.8 Nm |2.34 TOUR-PAK BACKREST, Passenger Backrest 

Tour-Pak passenger backrest flap T25 21-24 in-Ibs 2.4-27Мт 2.34 TOUR-PAK BACKREST, Passenger Backrest 

TORX screws Flap (FLHTCU) 

Tour-Pak side marker lights T15 TORX | 20-25 in-Ibs 2.3-2.8 Nm  |2.33 TOUR-PAK LIGHTS, Side Marker Lights 

screws (FLHTCU) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm |2.32 TOUR-PAK SERVICE, Hinges/Use Loctite 
High Strength Threadlocker 262 (red) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8Nm  |2.32TOUR-PAK SERVICE, Latches/Lockset 
Catch/Use Loctite Medium Strength Threadlocker 
243 (blue) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm  |2.32TOUR-PAK SERVICE, Latches/Lockset 
Catch/Use Loctite Medium Strength Threadlocker 
243 (blue) 
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Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm  |2.32TOUR-PAK SERVICE, Tether/Use Loctite 
High Strength Threadlocker 262 (red) 

Transmission lubricant drain plug 14-21 ft-lbs 19-28 Nm 2.25 CLUTCH CABLE, Installation 

Valve stem nut 12-15 in-Ibs 1.4-4.7Nm 12.18 TIRES, Installation 

Windshield screws (FLHX, FLHT/C/U) 25-30 in-Ibs 2.8-3.4 Nm 2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U, Outer Fairing and Windshield 

Windshield wellnut screws (FLTR) 6-13 in-Ibs 0.7-1.5 Nm [2.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Windshield 

Windshield window T27 TORX screws 20-25 in-Ibs 2.3-2.8Мт 12.46 WINDSHIELD: FLHR/C, Windshield Window 

(Road King Models) 
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SPECIFICATIONS 
Chassis Specifications 


Table 2-1. Dimensions: 2009 FLHT, FLHTC/U, FLTR and FLHX 


ITEM FLHT FLHTC FLHTCU FLTR FLHX 
IN. MM IN. MM IN. MM IN. MM IN. MM 
Wheel base 63.54 | 1613.92) 63.54 | 1613.92) 63.54 | 1613.92) 63.54 |1613.92| 63.54 | 1613.92 


Overall length (Tour-Pakin | 95.02 | 2413.51] 98.30 | 2496.82) 98.63 / 2502.20) 94.10 |2390.14| 95.08 | 2415.03 
rearmost position) 


Overall width 38.00 | 965.20 | 38.00 | 965.20 | 38.00 | 965.20 | 35.80 | 909.32 | 38.00 | 965.20 
Road clearance 5.10 | 129.54 | 5.10 | 129.54 | 5.10 | 129.54 | 5.10 | 129.54 | 4.70 | 119.38 
Overall height 61.00 | 1549.49) 61.00 | 1549.49) 61.00 | 1549.49) 55.00 | 1397.00} 52.20 | 1325.88 
Saddle height* 27.30 | 693.42 | 27.30 | 693.42 | 27.30 | 693.42 | 26.90 | 683.26 | 26.30 | 668.02 


*With 180 Ib. (81.7 kg) rider on seat 


Table 2-2. Dimensions: 2009 FLHR and FLHRC 


ITEM FLHR FLHRC 
IN. MM IN. MM 

Wheel base 63.54 1613.92 63.54 1613.92 
Overall length 95.02 2413.51 94.22 2393.19 
Overall width 37.40 949.96 37.50 952.50 
Road clearance 5.10 129.54 5.10 129.54 
Overall height 55.10 1399.54 55.10 1399.54 
Saddle height* 27.30 693.42 26.90 683.26 


*With 180 Ib. (81.7 kg) rider on seat 


Table 2-3. Capacities: 2009 Touring Models 


ITEM U.S. LITERS 
Fuel tank (total) 6.00 gal 22.71 
Low fuel warning light on 1.00 gal 3.79 
Oil tank with filter 4.00 qt. 3.79 
Transmission 1.00 qt. 0.95 
(approximate) 

Primary chaincase 1.40 qt. 1.32 
(approximate) 
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Table 2-4. Weights: 2009 FLHT, FLHTC/U, FLTR and FLHX 


ITEM FLHT FLHTC FLHTCU FLTR FLHX 

LB. KG LB. KG LB. KG LB. KG LB. KG 
Weight as shipped | 774.00 | 351.08 | 827.00 | 375.12 | 852.00 | 386.46 | 783.00 | 355.16 | 773.00 | 350.63 
from factory 
GVWR 1360.00 | 616.89 | 1360.00 | 616.89 | 1360.00 | 616.89 | 1360.00 | 616.89 | 1360.00 | 616.89 
GAWR front 500.00 | 226.80 | 500.00 | 226.80 | 500.00 | 226.80 | 500.00 | 226.80 | 500.00 | 226.80 
GAWR rear 927.00 | 420.48 | 927.00 | 420.48 | 927.00 | 420.48 | 927.00 | 420.48 | 927.00 | 420.48 

Table 2-5. Weights: 2009 FLHR and FLHRC 
ITEM FLHR FLHRC 
LB. KG LB. KG 

Weight as shipped from factory 775.00 351.53 773.00 350.63 
GVWR 1360.00 616.89 1360.00 616.89 
GAWR front 500.00 226.80 500.00 226.80 
GAWR rear 927.00 420.48 927.00 420.48 


NOTES 


* Gross vehicle weight rating (GVWR) (maximum allowable 
loaded vehicle weight) and corresponding gross axle 
weight rating (GAWR) are given on a label located on the 
frame steering head. 


* Бог important information regarding tire data and tire 
inflation, see 1.10 TIRES AND WHEELS. 


Tire Specifications 


AWARNING 


Use only Harley-Davidson approved tires. See a Harley- 
Davidson dealer. Using non-approved tires can adversely 
affect stability, which could result in death or serious 
injury. (00024a) 


Tire sizes are molded on the sidewall. Refer to the tire fitment 
tables below. Rim size and contour are cast or stamped into 
the exterior surface of the rim. 


Example: T19 x 2.15 MT DOT. "T" indicates that the rim con- 
forms to Tire and Rim Association standards. The "19" is the 
normal diameter of the rim in inches, measured at the bead 
seat diameter. The "2.15" is the width of the bead seat meas- 
ured in inches. "MT" designates the rim contour. "DOT" means 
that the rim meets Department of Transportation Federal Motor 
Vehicle Safety Standards. 


Table 2-6. Tire Fitment - Tubeless Cast Wheels 


WHEEL SIZE RIM SIZE AND RIM VALVE TIRE SIZE 
AND POSITION CONTOUR HOLE DIA. 
17 in. - Front T17 x 3.00 MT 0.45 in. (11.4 mm) Dunlop D407F 
130/80B17 65H 
16 in. - Rear T16 x 5.00 MT 0.45 in. (11.4 mm) Dunlop D407 
180/65B16 81H 
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Table 2-7. Tire Fitment - Tube Type Steel Laced Wheels 


WHEEL SIZE RIM SIZE & TUBE TIRE 

& POSITION CONTOUR SIZE SIZE 

16 in - Front T16 x 3.00D MT90-16/MU85-16 Dunlop D407F 
130/90-B16 67H 

16 in - Rear T16 x 5.00 MT 180/65-16 Dunlop D407 
180/65-16 81H 


Table 2-8. Tire Fitment - Tube Type Chrome Aluminum Profile Laced Wheels 


WHEEL SIZE RIM SIZE & TUBE TIRE 
& POSITION CONTOUR SIZE SIZE 
16 in - Front T16 x 3.00 MT MT90-16/MU85-16 Dunlop D407F 
130/90-150/80-16 130/90B16 67H 
17 in - Front T17 x 3.00 MT 130/80-17 Dunlop D407F 
130/80-B17 65H 
16 in - Rear T16 x 5.00 MT 180/65-16 Dunlop D407 
180/65-16 81H 


Table 2-9. Tire Pressures: 2009 Touring Models 


MODEL TIRE PRESSURE (COLD) 
FRONT REAR 
PSI kPa PSI kPa 
All 36 248 40 276 
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VEHICLE IDENTIFICATION NUMBER (V.I.N.) 2.3 


VEHICLE IDENTIFICATION NUMBER: An abbreviated \.1.М. is stamped between the front and rear 
TOURING MODELS cylinders on the left side of the crankcase. 
NOTE 


The full 17-digit serial number, or Vehicle Identification Number А Қ А 222 
(V.I.N.), is stamped on the right side of the frame backbone at Always give the full 1 7-digit Vehicle Identification Number when 


the rear of the steering head. A label bearing the V.I.N. code  O'ering parts or making any inquiry about your motorcycle. 
is also affixed to the left side of the steering head. 


түру OO 3 
1HD1FC 4 1 3 9 Y 600041 


Figure 2-1. Typical Harley-Davidson V.I.N.: 2009 Touring Models 


Table 2-10. Harley-Davidson V.I.N. Breakdown: 2009 Touring Models 


POSITION  |DESCRIPTION POSSIBLE VALUES 
1 Market designation 1=Originally manufactured for sale within the United States 
5-Originally manufactured for sale outside of the United States 
2 Manufacturer HD=Harley-Davidson 
3 Motorcycle type 1=Heavyweight motorcycle (901 cc or larger) 
4 Model See V.I.N. model table 
5 Engine type 4=Twin Cam 96™, 1584 cc air-cooled, fuel-injected 
6 Introduction date 1=Regular 
2=Mid-year 
3=California/regular 
4=Cosmetic changes and/or special introductory date 
5=California/cosmetic changes and/or special introductory date 
6=California/mid-year 
7 V.I.N. check digit Can be 0-9 or X 
8 Model year 9=2009 
Assembly plant Y=York, PA U.S.A. 
10 Sequential number Varies 
Table 2-11. V.I.N. Model Codes: 2009 Touring Models 
CODE (MODEL CODE |МОБЕЁ 
FB FLHR Road King® FC FLHTCU Ultra Classic® Electra Glide® 
FG FLHTCU Ultra Classic® Electra Glide® with sidecar FL FLHTCU Ultra Classic® Electra Glide® Shrine 
FS FLTR Road Glide® FV FLHT Electra Glide® 
FF FLHTC Electra Glide® Classic KB FLHX Street Glide™ 
FW FLHR Road King® Shrine FR FLHRC Road King® Classic 
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REMOVAL 


1. Place the motorcycle оп a hydraulic center stand with the 
front wheel raised off the ground. 


2. Inspect wheel bearings. See 2.11 SEALED WHEEL 
BEARINGS. 


3. If present, carefully cut three cable straps to release front 
wheel speed sensor cable and front fender tip lamp wires 
from left caliper brake hose. 


4. See Figure 2-2. Remove two brake caliper mounting 
fasteners (1). Slide brake caliper straight down to remove 
from brake disc. Secure caliper to rail of engine guard 
using cable strap. 


5. |f necessary, remove clip (2) to release wheel speed 
sensor harness from bracket. 


6. Remove brake caliper on right side of wheel. 


NOTE 
Do not operate the front brake hand lever with the front wheel 
removed or the caliper pistons may be forced out. Reseating 
pistons requires disassembly of the brake caliper. 


7. See Figure 2-3. Insert screwdriver or steel rod through 
hole in axle (11) on right side of motorcycle. While holding 
axle stationary, remove the axle nut (1) and flat washer 


(2). 


8. Loosen the two axle holder nuts at bottom of right side 
fork slider. 


1. Caliper fasteners 
2. Wheel speed sensor cable retainer 


Figure 2-2. Remove Front Caliper 


9. Using a soft mallet, gently tap end of axle towards right 


side of motorcycle. Catching external spacer(s), pull axle 
free from fork sliders, front wheel speed sensor (if ABS 
equipped), and wheel hub. 


NOTE 
If ABS equipped, never pull wheel speed sensor cable taut or 
use to retain wheel, axle or other components. Always keep 
wheel speed sensor (and ABS encoder bearing) away from 
magnetic fields (such as magnetic parts trays, magnetic base 
dial indicators, alternator rotors, etc.) or damage will occur. 


10. If necessary, remove five screws (13) to release brake 
discs from hub. 
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Axle nut 

Flat washer 

External spacer 

Standard bearing 

ABS encoder bearing 
Front wheel speed sensor 
Cable clip 

Clip bracket 

Spacer washer 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


. Spacer sleeve 

. Axle 

. Brake disc (left side) 

. T40 TORX screw (10) 

. Brake disc (right side) 
. Laced wheel, chrome 

. Cast wheel 

. Slotted cast wheel 

. Laced wheel, smoothie 


Figure 2-3. Front Wheel (Exploded View) 


CLEANING AND INSPECTION 


INSTALLATION 


1. 


Thoroughly clean all parts in solvent (wheel speed sensor 
and bearings excepted) and inspect for damage or 
excessive wear. 


Replace brake discs if warped or badly scored. Measure 
disc thickness for excessive wear. Minimum acceptable 
thickness is stamped on side of disc. 
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1. 


See Figure 2-3. If removed, install five new screws (13) 
to fasten brake discs to hub. Alternately tighten screws to 
16-24 ft-lbs (22-33 Nm). 


Place wheel into position between fork sliders with the 
valve stem on the right side of the motorcycle. 


HOME 


3. Apply a light coat of LOCTITE ANTI-SEIZE lubricant to 
axle, bearing bores and bore of spacer sleeve. 


4. Slide axle through right fork slider and external spacer into 
wheel hub. 


NOTE 
Be sure that grooves on external spacer(s), or index pin on 
front wheel speed sensor (if ABS equipped), are on the out- 
board side. If motorcycle is not ABS equipped, external spacers 
on left and right side of wheel hub are interchangeable. 


5. Push axle through front wheel speed sensor (if ABS 
equipped) or second external spacer, and left fork slider. 


6. Install flat washer and axle nut. 


7. See Figure 2-4. If ABS equipped, rotate front wheel speed 
sensor in a counter-clockwise direction until index pin 
makes contact with shoulder on left fork slider. 


8. Hold axle stationary, tighten axle nut to 60-65 ft-lbs (81.4- 
88.1 Nm). 


9. Push and hold right fork slider inboard until it contacts 
external spacer and tighten axle holder nuts to 132-180 
in-Ibs (14.9-20.3 Nm). 


NOTE 
See Figure 2-3. If removed, secure wheel speed sensor cable 
in bracket (8). Be sure that tab (stamped ABS) on clip is 
installed in slot of bracket from inboard side. Clip cannot be 
installed once mounting fasteners are started. 


10. Install left side brake caliper. See 2.15 FRONT BRAKE 
CALIPER. 


AWARNING 


After servicing brakes and before moving motorcycle, 
pump brakes to build brake system pressure. Insufficient 
pressure can adversely affect brake performance, which 
could result in death or serious injury. (00279a) 


11. Depress front brake hand lever several times to set brake 
pads to proper operating position within caliper. 


12. If ABS equipped, install three new cable straps as follows: 


a. Install cable strap on the brake hose lower crimp 
capturing front wheel speed sensor cable and brake 
hose. 


b. Approximately midway between the upper and lower 
brake hose crimps capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 


c. Install cable strap 2.5 in. (63.5 mm) below the brake 
hose upper crimp capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 
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Figure 2-4. Front Wheel Speed Sensor Index Pin (ABS 
Equipped) 
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REAR WHEEL 


2.5 


REMOVAL 
PART NUMBER TOOL NAME 
HD-47925 AXLE NUT TORQUE ADAPTER 


1. Remove saddlebags. See 2.29 SADDLEBAGS. 


2. Place motorcycle on center stand with the rear wheel 
raised off the ground. 


3. Inspect wheel bearings. See 2.11 SEALED WHEEL 
BEARINGS. 


4. Remove left side muffler. See 4.19 EXHAUST SYSTEM. 


On models equipped with low profile shock absorbers 
(FLHX), remove left side lower saddlebag support rail. 
See 2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail. 


6. ABS equipped: Cut cable strap to release rear wheel 
speed sensor cable from rear brake hose. 


7. Remove rear brake caliper but do not disconnect the brake 
hose. Set brake caliper on passenger footboard. See 
2.17 REAR BRAKE CALIPER. 


NOTE 
Do not operate the rear brake pedal with the caliper removed 
or the caliper pistons may be forced out. Reseating pistons 
requires disassembly of the caliper. 


8. See Figure 2-5. Remove E-clip (1) from groove at end of 
axle. 
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9. See Figure 2-6. Hold weld nut on left side and loosen cone 
nut using AXLE NUT TORQUE ADAPTER (Part No. HD- 
47925). 


10. Remove cone nut and adjuster cam from axle. 


11. Rotate weld nut on opposite side of axle in a counter- 
clockwise direction until wheel is loose. 


NOTE 
If ABS equipped, never pull wheel speed sensor cable taut or 
use to retain wheel, axle or other components. Always keep 
wheel speed sensor (and ABS encoder bearing) away from 
magnetic fields (such as magnetic parts trays, magnetic base 
dial indicators, alternator rotors, etc.) or damage will occur. 


12. Using asoft mallet, gently tap end of axle towards left side 
of motorcycle. Catching external spacer(s), pull axle free 
of rear fork, caliper bracket, rear wheel speed sensor (if 
ABS equipped), and wheel hub. 


13. Remove caliper bracket from anchor weldment on rear 
fork. 


14. Move wheel forward and slip belt off compensator 
sprocket. 


NOTE 
Hold compensator sprocket while removing rear wheel. Com- 
pensator sprocket may drop from wheel if isolators are 
excessively worn. 


15. If necessary, remove brake disc from hub. If wheel is to 
be assembled with the same disc, mark both the wheel 
and disc, so that it can be installed in its original position. 


sm05743 


E-clip 

Cone nut 

Adjuster cam 

External spacer (thick) 
Standard bearing 

ABS encoder bearing 
Rear wheel speed sensor 
Laced wheel, chrome 

. Spacer sleeve 

0. External spacer (thin) 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 

1 


. Axle 

. Brake disc 

. Screw (5) 

. Spacer, compensator 

. lsolator 

. Compensator sprocket 
. Sprocket bearing (2) 

. Cast wheel 

. Slotted cast wheel 

. Laced wheel, smoothie 


Figure 2-5. Rear Wheel (Exploded View) 


CLEANING AND INSPECTION 


1. 


Thoroughly clean all parts in solvent (wheel speed sensor 
and bearings excepted) and inspect for damage or 
excessive wear. 


2. Replace brake disc if warped or badly scored. Measure 


disc thickness for excessive wear. Minimum acceptable 
thickness is stamped on side of disc. 


Check the compensator sprocket for wear, tooth damage, 
cracks or pitting. Check isolator for crumbling, flaking, 
excessive wear or general deterioration. Replace parts as 
necessary. 
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INSTALLATION 
PART NUMBER TOOL NAME 
HD-35381A BELT TENSION GAUGE 


1. |f removed, install brake disc using five new screws. 
Alternately tighten screws to 30-45 ft-lbs (41-61 Nm). 
Always install brake disc in its original position. 


2. Verify that compensator sprocket is square and fully seated 
in bowl area of wheel. 


3. Place wheel in rear fork. Install belt over compensator 
sprocket and slide the wheel back. 


AWARNING 


Never bend belt forward into a loop smaller than the drive 
sprocket diameter. Never bend belt into a reverse loop. 
Over bending can damage belt resulting in premature 
failure, which could cause loss of control and death or 
serious injury. (00339a) 


4. Seat caliper bracket on anchor weldment of rear fork. 


5. Apply a light coat of anti-seize lubricant to axle, bearing 
bores and bore of spacer sleeve. 


6. Slide axle through left side of rear swingarm, external 
spacer (thin), and rear wheel compensator sprocket into 
wheel hub. 


NOTE 
Be sure that grooves on external spacer, or index pin on rear 
wheel speed sensor (if ABS equipped), are on the outboard 
side. 


7. Push axle through rear wheel speed sensor (if ABS 
equipped) or external spacer (thick), caliper bracket, and 
right side of rear fork. 


8. Rotate axle so that the flat on the threaded end is topside. 
With the cam forward, install adjuster cam on end of axle. 


9. Apply a thin film of anti-seize lubricant to the inboard side 
of the cone nut avoiding contact with threads. Install cone 
nut on axle. Finger tighten only. 
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1. Torque wrench 
2. Axle nut torque adapter (HD-47925) 


Figure 2-6. Install Tool Perpendicular to Torque Wrench 


10. If ABS equipped, route sensor cable forward and outboard 
of caliper bracket. Continue forward following top of rear 
fork. Rotate rear wheel speed sensor in a counter-clock- 
wise direction until index pin makes contact with caliper 
bracket at point shown in Figure 2-7. 


11. Tighten the cone nut to 15-20 ft-lbs (20-27 Nm). 


12. Install brake caliper and tighten screws to 43-48 ft-lbs 
(58.3-65.1 Nm). 


13. Secure rear wheel speed sensor cable to brake hose with 
the conduit clip located approximately 1.25 in. (31.8 mm) 
in front of the brake hose crimp. 


14. Adjust drive belt using BELT TENSION GAUGE (Part 
No. HD-35381A). See 1.18 REAR BELT DEFLECTION. 


15. Install a new E-clip with the flat side out in groove on right 
side of axle. 


16. On models equipped with low profile shock absorbers 
(FLHX), install left side lower saddlebag support rail. See 
2.30 SADDLEBAG SERVICE, Saddlebag Guard/Support 
Rail. 
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Figure 2-7. Rear Wheel Speed Sensor Index Pin (ABS 
Equipped) 


17. Install left side muffler. See 4.19 EXHAUST SYSTEM. 


AWARNING 


After servicing brakes and before moving motorcycle, 
pump brakes to build brake system pressure. Insufficient 
pressure can adversely affect brake performance, which 
could result in death or serious injury. (00279a) 


18. Depress rear brake pedal several times to set brake pads 
to proper operating position within caliper. 


19. Install saddlebags. See 2.29 SADDLEBAGS. 
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REAR WHEEL COMPENSATOR 


2.6 


ISOLATOR REPLACEMENT 


Removal 


1; 
2. 
3. 


Remove rear wheel. See 2.5 REAR WHEEL. 


Pull sprocket from wheel. 


Remove isolator from wheel. 


Installation 


1. 


See Figure 2-8. Lubricate each segment (2) of new isolator 
with 50/50 mix of isopropyl alcohol and water. Do not use 
a petroleum based lubricant. 


Push isolator into wheel. Verify that each isolator segment 
bottoms in bowl area of wheel and that each segment is 
flush against side walls of rib (1). 


Using a 50/50 mix of isopropyl alcohol and water, lubricate 
sides of each isolator segment sprocket lug gaps (3). 


Aligning lugs on sprocket with gaps between isolator 
segments, push sprocket onto wheel. 


Install rear wheel. See 2.5 REAR WHEEL. 


1. Rib 


2. Isolator segment 
3. Sprocket lug gap 


Figure 2-8. Install Isolator in Wheel 


SPROCKET BEARING REPLACEMENT 


PART NUMBER TOOL NAME 
HD-48921 REAR WHEEL COMPENSATOR 
SPROCKET BEARING 
REMOVER/INSTALLER 
Removal 


Т; 
2. 


Remove rear wheel. See 2.5 REAR WHEEL. 


Pull sprocket from wheel. 
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3. 


See Figure 2-9 and upper frame of Figure 2-10. Support 
base (1) of REAR WHEEL COMPENSATOR SPROCKET 
BEARING REMOVER/INSTALLER (Part No. HD-48921) 
on press with the large OD topside and long pin (3) down. 


Slide sleeve (2) over short pin. 


See lower frame of Figure 2-10. With the inboard side 
facing up, slide sprocket over sleeve until it rests on base. 


Slide small OD of driver (6) over sleeve until contacts 
spacer (5). 


Center driver under ram and apply pressure until bearings 
drop into base. Disassemble tool and discard bearings. 


Installation 


1. 


See upper frame of Figure 2-10. Support base (1) of REAR 
WHEEL COMPENSATOR SPROCKET BEARING 
REMOVER/INSTALLER (Part No. HD-48921) on deck of 
arbor press with the large OD topside and long pin (3) 
down. 


Slide sleeve (2) over short pin. 
Verify that sprocket bearing bore is clean and dry. 


See upper frame of Figure 2-11. With the outboard side 
facing up, slide sprocket over sleeve until it rests on base. 


Place spacer (1) in sprocket with small diameter facing 
down. 


Set bearing in place. 


See lower frame of Figure 2-11. Center large OD of driver 
(2) on bearing. Verify the driver contacts the outer bearing 
race (4) all the way around. 


Center driver under ram and apply pressure until bearing 
makes firm contact with counterbore in sprocket. 


Repeat with second bearing. 


. Using а 50/50 mix of isopropyl alcohol and water, lubricate 


sides of each isolator segment where contact occurs with 
sprocket lugs. 


. Install sprocket onto wheel. 
. Install rear wheel. See 2.5 REAR WHEEL. 
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1. Base 
2. Sleeve 
3. Driver 


Figure 2-9. Rear Wheel Compensator Bearing 
Remover/Installer (HD-48921) 
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Base 

Sleeve 

Long pin 

Sprocket (inboard side up) 
Spacer 

Driver 
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Figure 2-10. Remove Compensator Sprocket Bearing 
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Spacer 

Sprocket (outboard side up) 
Driver 

Bearing outer race 


вома 


Figure 2-11. Install Compensator Sprocket Bearing 
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CHECKING RIM RUNOUT 


2.7 


INSPECTION 
PART NUMBER TOOL NAME 
HD-99500-80 WHEEL TRUING STAND 


Check wheels for lateral and radial runout before installing a 
new tire or tube. 


1. Install truing arbor in wheel hub and place wheel in 
WHEEL TRUING STAND (Part No. HD-99500-80). 


2. See Figure 2-12. To check rim lateral runout, place a 
gauge rod or dial indicator near the rim bead. If lateral 
runout exceeds 0.040 in. (1.02 mm), replace the wheel if 
cast. Retrue the wheel if laced. 


3. See Figure 2-13. Check the rim radial runout as shown. 
If radial runout exceeds 0.030 in. (0.76 mm), replace the 
wheel if cast. Retrue the wheel if laced. 


NOTE 


Rim lateral and radial runout is adjustable on laced wheels. 
See 2.12 TRUING LACED WHEELS. 


4. If working with a laced wheel, proceed to 2.12 TRUING 


LACED WHEELS to check the wheel offset dimension. 
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1. Wheel truing and balancing stand 
2. Lateral runout 
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3. Gauge rod 


Figure 2-12. Checking Cast Wheel Lateral Runout 


Figure 2-13. Rim Radial Runout 
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WHEEL LACING: 16 INCH FRONT RIM 2.8 


GENERAL 
PART NUMBER TOOL NAME 
HD-42135 T-30 I.P. (TORX PLUS) DRIVER 


NOTE 


Do not install incorrect spokes or spoke nipples on rim. Steel 
laced rims use zinc plated spokes and spoke nipples. Chrome 
aluminum profile laced rims use chrome plated spokes and 
spoke nipples. Using incorrect spokes can result in improper 
thread engagement which could result in damage to rim, tubes 
or tire. 


The spoke nipple fittings use a TORX style fastener and 
requires a special T-30 I.P. (TORX PLUS) DRIVER (Part 
No. HD-42135) for removal and installation. See Figure 2-14. 
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Use of a standard T-30 TORX bit will result in nipple damage. 


sm02259 


Figure 2-15. Hub: Primary Brake Disc Side Up 


See Figure 2-16. Center rim over hub assembly with valve 
stem hole facing upward. 


Using any lower row spoke, place first spoke into rim hole 
to left of valve stem hole on upper half of rim centerline. 


Narrow flange (brake side) 
2. Wide flange (sprocket side) 
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Figure 2-14. Rim, Hub and Spoke Nipple 


PROCEDURE 


1. See Figure 2-15. If front wheel, place hub on table with 
wider flange side up. If rear wheel, place hub on table with 
narrow flange (brake disc side) up. Insert a spoke in each 
hole of lower row as shown in the figure. Angle spokes 
clockwise. 
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4. 


Figure 2-16. Brake Side Up: Start First Spoke of Bottom 


Row 


See Figure 2-17. Install remaining lower row spokes, one 
in every fourth hole. 
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Figure 2-17. Brake Side Up: Bottom Row of Spokes Laced Figure 2-19. Brake Side Up: Top Row of Spokes Laced 


5. See Figure 2-18. Place first upper row spoke into hub аз 7. See Figure 2-20. Turn wheel assembly over. Place any 


shown. Angle spoke counterclockwise, crossing four lower row spoke into hub. Angle spoke clockwise and 
lower row spokes. Spoke must enter hole to left of valve place into rim hole angled to accept it. 
stem hole. 
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T Figure 2-20. Sprocket Side Up: Start First Spoke of Bottom 
Figure 2-18. Brake Side Up: Start First Spoke of Top Row Row 


6. SeeFigure 2-19. Install remaining nine upper row spokes, 8. SeeFigure 2-21. Place remaining nine lower row spokes, 
one into every fourth remaining hole above rim centerline. angled clockwise, into hub and rim. 
This completes spoke installation on one side. 
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10. See Figure 2-23. Install remaining nine upper row spokes 
into hub and rim. 


Figure 2-21. Sprocket Side Up: Bottom Row of Spokes 
Laced 


9. See Figure 2-22. Insert any upper row spoke into hub and 
angle spoke counterclockwise. Place spoke into appro- 
priate rim hole. 


sm02267 
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Figure 2-23. Wheel Completely Laced 


11. Tighten spoke nipples to specification listed in Table 2-12. 
12. True wheel. See 2.12 TRUING LACED WHEELS. 


Table 2-12. Spoke Nipple Torque Specification 


RIM ТУРЕ MINIMUM TORQUE 
All 55 in-lbs (6.2 Nm) 
SPOKE TIGHTNESS 


Figure 2-22. Sprocket Side Up: Start First Spoke of Top 
Row 
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See 1.10 TIRES AND WHEELS. 
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WHEEL LACING: 16 INCH REAR RIM 


2.9 


PROCEDURE 


1. See Figure 2-24. Divide spokes into two groups. 
a. Outer spokes (short heads) (1). 


b. Inner spokes (long heads) (2). 


NOTE 
See Figure 2-25. The spoke holes in the wheel hub are 
staggered, alternating between inner holes (2) (nearer hub 
center) and outer holes (1) (nearer hub edge). 


o P 
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1. Short head (outer spoke) 
2. Long head (inner spoke) 


Figure 2-24. Spoke Heads 


sm01786 


с 


1. Outer spoke hole 
2. Inner spoke hole 


Figure 2-25. Spoke Hole Pattern 


2. Lubricate spoke threads and nipple shoulders with tire 
mounting lubricant. 


3. See Figure 2-26. Place hub on bench with the brake disc 
side down. Insert outer spokes (1) (short-head) into the 
outer holes and inner spokes (2) (long-head) in the inner 
holes. 


4. SeeFigure 2-27. After spokes are installed, flip wheel hub 
over. Swing outer spokes counterclockwise and inner 
spokes clockwise as shown. Each inner spoke should 
cross four outer spokes, and each outer spoke should 
cross four inner spokes. 


5. Install all outer spokes, then all inner spokes on brake- 


side flange. Swing inner spokes counterclockwise and 
outer spokes clockwise on brake-side flange, each 
crossing four of the opposite type. 
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1. Outer spoke (short head) 
2. Inner spoke (long head) 


Figure 2-26. Lacing Wheel Hub 
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Figure 2-27. Arrange Spokes 


NOTE 
See Figure 2-28. Tape placed across brake disk flange and 
spoke heads will hold spokes up away from lower row of 
spokes, making it easier to gather upper spokes. 
6. See Figure 2-28. Group upper spokes (brake-side) into 
bundles of two as shown. Join an outer spoke (1) with the 
inner spoke (2) that is located four places clockwise and 


2009 Touring Service: Chassis 2-25 


HOME 


secure with tape (3) approximately 1 in. (25 mm) from 
threaded end. 
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1. Outer spoke (short head) 
2. Inner spoke (long head) 
3. Tape 


Figure 2-28. Bundling Spokes 


7. Make sure all spokes on compensator-side flange are still 
arranged properly and pointing in the correct direction: 
a. Allouter spokes (short-head) point counterclockwise, 
crossing four inner spokes. 


b. Allinner spokes (long-head) point clockwise, crossing 
four outer spokes (short-head). 


c. Angle all spokes as far as they will go without overlap- 
ping the next LIKE spoke. 


NOTES 
. Verify all inner spokes lay inboard and outer spokes lay 
outboard. 


e бее Figure 2-29. The valve stem hole (1) is centered on 
the rim so rim orientation is not important. 


8. See Figure 2-29. Center the rim over the hub/spoke 
assembly and support on pieces of 2 x 4 lumber (2). Rotate 
so valve stem hole (1) is near a pair of taped spokes. 
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Valve stem location 
Wooden blocks 
3. Beginning spoke location 


No 


Figure 2-29. Place Rim 


NOTE 


See Figure 2-30. It is recommended that the first spoke be 
installed near the valve stem hole (5). Place spoke nipples 
through several rim holes to determine the hole direction. Only 
one spoke will fit into the spoke nipple correctly. When con- 
necting the spoke to the spoke nipple, finger tighten two to 
three threads. 


9. SeeFigure 2-30. Begin with the outer spokes (short-head) 
of the lower (compensator) flange. Using the spoke align- 
ment method discussed previously, locate a spoke hole 
(1) just left of the valve stem hole (5) that points toward 
an outer spoke. 


a. Secure spoke to nipple. Skip three rim holes and 
repeat with the next outer spoke. Follow pattern to 
complete lower (compensator) flange outer spokes 
(short-head). 


b. Once completed, check for three empty holes 
between each spoke. 


10. Install the lower (compensator) flange inner spokes (long- 
head) next. Choose a beginning spoke (2) near the valve 
stem hole (5). 

a. Each inner spoke (long-head) points clockwise and 
crosses four outer spokes (short-head). 


b. Secure spoke to nipple. Complete installing lower 
flange inner spokes (long-head). 


Compensator-side outer spoke 
Compensator-side inner spoke 
Brake-side inner spoke 
Brake-side outer spoke 

Valve stem hole 
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Figure 2-30. Begin Lacing 


NOTE 


Use care not to move outer spokes (short-head) under inner 
spokes (long-head) when removing the tape or they will become 
trapped underneath the inner row of spokes. 


11. See Figure 2-29. Remove tape from each upper bundle 
and fan the spokes out toward the rim. 
NOTE 


All upper flange inner spokes (long-head) should point counter- 
clockwise and outer spokes (long-head) clockwise. 


13. 
14. 


. See Figure 2-30. Choose a beginning spoke near the valve 


stem hole (5). Start with a top flange inner spoke (3) (long- 
head) first. 


a. Secure spoke to nipple. Follow pattern to complete 
upper (brake-side) flange inner spokes (long-head). 


b. Oncecompleted, check for one empty hole after every 
third spoke. 


Install upper flange outer spoke (4) (short-head). 


Secure spoke to nipple. Complete upper flange outer 
spokes (short-head). 


15. 
16. 


Figure 2-31. Completed 16 Inch Rear Wheel 


Verify that completed wheel resembles Figure 2-31. 


Work back and forth across wheel and evenly tighten 
spoke nipples to specification listed in Table 2-13. 


. True the wheel. See 2.12 TRUING LACED WHEELS. 


Table 2-13. Spoke Nipple Torque Specification 


RIMTYPE MINIMUM TORQUE 


All 55 in-lbs (6.2 Nm) 
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WHEEL LACING: 17 INCH RIM 


GENERAL 


If only rim is to be replaced, tape spokes together to hold pos- 
ition on hub and remove spokes from rim. Install taped 
hub/spoke assembly to new rim and tighten spokes. Then 
remove tape and true wheels. 
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1. Narrow flange (brake side) 
2. Wide flange (sprocket side) 


Figure 2-32. Rim, Hub and Spoke Nipple 


PROCEDURE 


NOTE 


The primary brake disc side of the hub can be identified by 
having one or two grooves cut into the disc mounting surface. 


1. бее Figure 2-33. Place the hub on table with primary brake 
disc side up. Insert a spoke in each hole of the lower row. 
Angle spokes clockwise. 


2. Centerthe rim over the hub assembly with the valve stem 
hole facing upward. 


3. See Figure 2-34. Using any lower row spoke, place the 
first spoke into the rim hole to the left of the valve stem 
hole on the upper half of the rim centerline. 


4. See Figure 2-35. Install the rest of lower row spokes in 
every fourth hole. 


5. SeeFigure 2-36. Place the first upper row spoke into the 
hub as shown below. Angle the spoke counterclockwise 
crossing four lower row spokes. The spoke must enter the 
hole to the left of the valve stem hole. 


6. See Figure 2-37. Install the remaining nine upper row 
spokes into every fourth remaining hole above the rim 
centerline. 
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Figure 2-33. Hub: Primary Brake Disc Side Up 
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Figure 2-34. Brake Side Up: Start First Spoke of Bottom 
Row 
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Figure 2-35. Brake Side Up: Bottom Row of Spokes Laced 
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Figure 2-36. Brake Side Up: Start First Spoke of Top Row 
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Figure 2-38. Sprocket Side Up: Start First Spoke of Bottom 
Row 


Figure 2-37. Brake Side Up: Top Row of Spokes Laced 


10. 


See Figure 2-38. Turn hub and rim over so the primary 
brake disc side faces down. Place any lower row spoke 
into hub. Angle spoke clockwise and place into rim hole 
angled to accept it. 


See Figure 2-39. Place the remaining nine lower row 
spokes, angled clockwise, into hub and rim. 


See Figure 2-40. Insert any upper row spoke into hub and 
angle spoke counterclockwise. Place spoke into appro- 
priate rim hole. 


See Figure 2-41. Install remaining nine upper row spokes. 


. Tighten spoke nipples to specification listed in Table 2-14. 
12. 


True wheel. See 2.12 TRUING LACED WHEELS. 
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Figure 2-39. Sprocket Side Up: Bottom Row of Spokes 
Laced 
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Figure 2-40. Sprocket Side Up: Start First Spoke of Top 
Row 
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sm02268 Table 2-14. Spoke Nipple Torque Specification 


RIMTYPE MINIMUM TORQUE 


All 55 in-Ibs (6.2 Nm) 


Figure 2-41. Wheel Completely Laced 
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SEALED WHEEL BEARINGS 


2.11 


INSPECTION 


1. Turn the wheel through several rotations. 
NOTE 


If ABS equipped, keep magnetic base dial indicator as far away 
from wheel speed sensor and ABS encoder bearing as pos- 


sible, or damage will occur. 


2. Check end play as follows: 


a. SeeFigure 2-42. Mount a magnetic base dial indicator 
to the brake disc. Set the indicator contact point on 


the end of the axle. 


b. Firmly push the wheel to one side and zero the dial 


indicator gauge. 


c. Firmly pull the wheel back as far as it will go and note 


the reading of the dial indicator. 


d. Repeat the procedure to verify the reading. 


e. Bearings pass end play inspection if the reading is 


less than 0.002 in. (0.051 mm). 


+ | Replace the bearings if end play exceeds specifica- 
tion, or if there is drag, rough rotation, abnormal noise 


or anything unusual. 
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Graphite lubricant 
Forcing screw 

Hex nut 

Flat washer 

Nice bearing 

Bridge 

Steel ball 

Standard 25mm collet 
ABS 25mm collet 
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Figure 2-43. Wheel Bearing Remover Tools (HD-44060B) 


Table 2-15. Primary Brake Disc Side 


WHEEL SIDE VISUAL CUE 
FRONT LEFT Side Opposite Valve Stem 
REAR RIGHT Valve Stem Side 


Figure 2-42. Wheel Bearing Inspection (Front Wheel 


Shown) 
REMOVAL 
PART NUMBER TOOL NAME 
HD-44060B WHEEL BEARING 
REMOVER/INSTALLER 


1. Remove wheel. See 2.4 FRONT WHEEL or 2.5 REAR 


WHEEL. 


If servicing rear wheel, remove compensator sprocket. 


See Figure 2-43. Obtain the WHEEL BEARING 
REMOVER/INSTALLER (Part No. HD-44060B). 


Sparingly apply graphite lubricant to threads of forcing 
Screw. 


Install hex nut, flat washer and Nice bearing on forcing 
screw. Insert end of forcing screw through hole in bridge. 


NOTES 
Always remove the bearing from the primary brake disc 
side of the wheel first. Position wheel accordingly. Refer 
to Table 2-15. 


As ABS equipped motorcycles use both a special encoder 
bearing and a standard bearing in the same hub, two dif- 
ferent 25 mm collets are required for bearing removal. The 
ABS encoder bearing is always installed on the primary 
brake disc side of the wheel. To aid in identification, the 
outboard side of the ABS encoder bearing is greenish tan 
in color, while the standard bearing is black. 


Select the appropriate 25 mm collet. Select HD-44060-1 1 
if the motorcycle is ABS equipped, or HD-44060-10 for 
non-ABS equipped motorcycles. 


2009 Touring Service: Chassis 2-31 


HOME 


10. 


11. 


12. 


13. 


Place steel ball inside collet. Install collet at end of forcing 
screw. 


Insert collet into bearing ID. Feel for inside edge of bearing 
using lip at end of collet and then back off slightly. 


See upper frame of Figure 2-44. Hold hex on forcing screw 
(1) and turn hex on collet (6) until lip makes firm contact 
with inside edge of bearing. 


See Figure 2-44. Turn hex nut (2) until bearing is free. 
Discard bearing. 


See Figure 2-45. Remove spacer washer (4) and spacer 
sleeve (7) from hub. 


If ABS encoder bearing was removed from primary brake 
disc side of wheel, remove ABS collet from forcing screw 
and install standard collet. 


Repeat applicable steps to remove standard bearing from 
opposite side of wheel, using the appropriate collet. Dis- 
card bearing. 
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Forcing screw 
Hex nut 

Flat washer 
Nice bearing 
Bridge 

25mm collet 
Wheel bearing 
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Figure 2-44. Remove Wheel Bearings 


motorcycles, the special encoder bearing is always 
installed at this location. 


c. Slide rod through hub. 
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d. Slide spacer washer down rod until seated on coun- 
terbore in hub. 


NOTE 
Bearing orientation is important. 


e. If ABS equipped, slide encoder bearing down rod 
oriented with the red side in and the greenish tan side 
out. If not ABS equipped, install standard bearing on 
rod with the lettered side out. 


f. Install 1 inch pilot, Nice bearing, flat washer and hex 
nut onto rod. 


2. See upper and lower frames of Figure 2-47. Hold hex on 
rod and turn hex nut to install bearing. Bearing is fully 
seated when it makes firm contact with spacer washer. 


3. Reverse tool and install opposite side bearing until bearing 
contacts inner spacer. 


4. Install wheel. See 2.4 FRONT WHEEL or 2.5 REAR 


WHEEL. 
sm04489 
1. Front wheel (left side) 
2. Rear wheel (right side) 
3. Brake disc (primary) 
4. Spacer washer 
5. ABS encoder bearing 
6. Standard bearing 
7. Spacer sleeve 
Figure 2-45. Wheel Bearing Assemblies 
INSTALLATION 
1. Graphite lubricant 
PART NUMBER TOOL NAME 2. Threaded rod 
HD-44060B WHEEL BEARING 3. Support plate 
REMOVER/INSTALLER 4. Plot ct inch) 
5. Nice bearing 
NOTES 6. Flat washer 
e Always keep ABS encoder bearings away from magnetic 7. Hex nut 


fields (such as magnetic parts trays, magnetic base dial Figure 2-46. Wheel Bearing Installer Tools (HD-44060B) 
indicators, alternator rotors, etc.) or damage will occur. 


* Always replace bearings as a complete set. Never replace 
just one bearing. 


1. Obtain WHEEL BEARING REMOVER/INSTALLER (Part 
No. HD-44060B). Proceed as follows: 


a. Sparingly apply graphite lubricant to threads of rod. 
b. Install support plate onto rod. 


NOTE 
Always install the bearing on the primary brake disc side 
of the wheel first. Refer to Table 2-15. On ABS equipped 
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1. Support plate 
2. Threaded rod 
3. Wheel bearing 
4. Pilot (1 inch) 
5. Nice bearin 


Figure 2-47. Install Wheel Bearings 
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TRUING LACED WHEELS 


2.12 


GENERAL 


The rim must be trued both laterally and radially. If new bear- 
ings were installed, wheels may be trued with only the bearings 
and center spacer installed. 


LATERAL TRUING 

PART NUMBER TOOL NAME 
HD-94681-80 SPOKE WRENCH 
HD-99500-80 WHEEL TRUING STAND 


1. 


Divide the wheel spokes into ten groups of four and mark 
the center of each group with a piece of tape. The groups 
should be directly across from one another and approxim- 
ately 90 degrees apart. Tighten the spokes in these four 
groups finger tight. 


See Figure 2-48. Install truing arbor in wheel hub and 
place wheel in WHEEL TRUING STAND (Part No. HD- 
99500-80). Tighten arbor nuts so hub will turn on its 
bearings. 


NOTE 


The primary brake disc side of the hub can be identified by 
having one or two grooves cut into the disc mounting surface. 


3. 


Lay a straightedge across primary brake disc mounting 
surface of hub and one of the marked spoke groups. 


See Figure 2-49 and Table 2-16. Measure distance "A" 
from the straightedge to the location as shown. 


NOTES 
Tighten or loosen spoke, one flat at a time, and recheck 
measurement. 


Always loosen the appropriate spokes before tightening 
the other two. Reversing this procedure will cause the rim 
to become out-of-round. 


If the dimension is not correct, tighten the four spokes 
accordingly. Use SPOKE WRENCH (Part No. HD-94681- 
80). For example, If the measurement on the right rim 
edge side is less than it should be, loosen the two spokes 
attached to the hub right side and tighten the two spokes 
attached to the hub left side. Turn all four spokes an equal 
number of turns until offset dimension is correct. 


Repeat the previous step for all ten groups on the wheel. 
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Figure 2-48. Front Wheel Hub Offset Dimension 


Table 2-16. Offset Dimensions 


Rim Type Rim Size OFFSET (A) 
IN. MM. 

Steel Laced (1) 

Front 16x3 1.551-1.571 39.4-39.9 

Rear 16x5 1.098-1.118 27.9-28.4 
Chrome Aluminum Laced Profile (2) 

Front 16x3 1.267-1.287 32.19-32.69 

Front 17 x 3 1.267-1.287 32.19-32.69 

Rear 16x5 0.831-0.850 21.1-21.6 
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1. Steel laced rim 
2. Chrome aluminum laced profile rim 


Figure 2-49. Laced Hub Offset Dimensions 


RADIAL TRUING 


1. See Figure 2-50. Adjust truing stand gauge to the rim's 
tire bead seat as shown. The rim should be trued within 
0.030 in. (0.76 mm). 


NOTES 
*  Tighten or loosen spoke one flat at a time and recheck 
measurement. 


* Always loosen the appropriate spokes before tightening 
the other two. Reversing this procedure will cause the rim 
to become out-of-round. 
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2. Spin the rim slowly. 


a. № the rim contacts the gauge on or near a marked 
group of spokes, loosen the spokes in the marked 
group on the opposite side of the rim. Now tighten 
the spokes in the group where the rim makes contact. 
Loosen and tighten spokes an equal number of turns. 


b. If the rim contacts the gauge between two marked 
groups, loosen the spokes in both opposite groups 
and tighten the spoke groups on the side of the rim 
that makes contact. 


3. When the wheel is centered and trued, start at the valve 
hole and tighten the rest of the spoke nipples one turn at 
a time until they are snug. 


4. Seateach spoke head in the hub flange using a flat nose 
punch and mallet. Then check wheel trueness again and 
tighten the nipples accordingly. 


AWARNING 


Spokes that are too tight can draw nipples through the rim 
or distort hub flanges. Spokes that are too loose can 
continue to loosen when put in service. Either condition 
can adversely affect stability and handling, which could 
result in death or serious injury. (00286a) 


5. Verify spokes are tightened to specification listed in 
Table 2-17. 


6. Fileor grind off ends of spokes protruding through nipples 
to prevent puncturing tube when tire is mounted. 
NOTE 


After installation of front wheel, visually check the relationship 
of the front wheel to the fork fender bosses. The front wheel 
should be approximately centered between the bosses. 
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Table 2-17. Spoke Nipple Torque Specification 


RIMTYPE 


MINIMUM TORQUE 


All 


55 in-Ibs (6.2 Nm) 


Figure 2-50. Truing Rim Radially 
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CHECKING CAST WHEEL RUNOUT 


2.13 


GENERAL 


RADIAL RUNOUT 


The die-cast wheels should be checked for lateral and radial 
runout before installing a new tire or tube. 


LATERAL RUNOUT 


PART NUMBER 
HD-99500-80 


TOOL NAME 


WHEEL TRUING AND BALANCING 
STAND 


See Figure 2-51. Install arbor in the wheel hub and place wheel 
in the truing stand. To check rim lateral runout, place a gauge 
rod or dial indicator near the rim bead. If lateral runout exceeds 
0.030 in. (0.76 mm), replace the wheel. 


See Figure 2-52. Using WHEEL TRUING AND BALANCING 
STAND (Part No. HD-99500-80), check for radial runout as 
shown. Replace the wheel if runout exceeds 0.030 in. (0.76 
mm). 
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1. Wheel truing and balancing stand 
2. Radial runout 


3. Gauge rod 


Figure 2-51. Checking Lateral Runout 
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FRONT BRAKE MASTER CYLINDER 


2.14 


GENERAL 


CAUTION 


Do not allow dirt or debris to enter the master cylinder 
reservoir. Dirt or debris in the reservoir can cause improper 
operation and equipment damage. (00205c) 


AcAUTION 


Direct contact of D.O.T. 4 brake fluid with eyes can cause 
irritation. Avoid eye contact. In case of eye contact flush 
with large amounts of water and get medical attention. 
Swallowing large amounts of D.O.T. 4 brake fluid can cause 
digestive discomfort. If swallowed, obtain medical atten- 
tion. Use in well ventilated area. KEEP OUT OF REACH OF 
CHILDREN. (00240a) 


CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


NOTE 


Immediately wipe up any brake fluid spillage with a clean, dry, 
soft cloth. Follow up by thoroughly wiping affected area with a 
clean, damp, soft cloth (small spills) or washing with a large 
quantity of soapy water (large spills). 


REMOVAL AND DISASSEMBLY 
Removal 


Turn front wheel toward the left fork stop until the master 
cylinder reservoir is level. 


= 


2. To prevent dirt and other contaminants from entering the 
master cylinder reservoir, thoroughly clean the cover 
before removal. 

3. Remove cover from master cylinder reservoir. 


NOTE 
Wrap banjo fitting with piece of shop towel to absorb any loss 
of brake fluid. 


4. Remove banjo bolt. Hold suitable container under banjo 
bolt bore to allow reservoir to drain. Discard copper 
washers. 

5. Using aclean shop cloth, wipe out any remaining fluid in 


the master cylinder reservoir. 


CAUTION 


Do not remove or install the master cylinder assembly 
without first positioning a 5/32-inch (4 mm) thick insert 
between the brake lever and lever bracket. Removing or 
installing the master cylinder assembly without the insert 
in place may result in damage to the rubber boot and 
plunger on the front stoplight switch. (00324a) 


6. Place cardboard insert between brake lever and lever 
bracket. Use the eyelet of a small cable strap if the card- 
board insert is not available. 


7. See Figure 2-53. Remove handlebar clamp from master 
cylinder reservoir. Remove clamp and master cylinder 
reservoir/brake lever assembly from handlebar. 


8. Remove cardboard insert between brake lever and lever 


bracket. 


9. Remove retaining ring from pivot pin groove at bottom of 


brake lever bracket. Discard retaining ring. 


10. Remove pivot pin and brake lever from brake lever bracket. 
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Figure 2-53. Remove Master Cylinder/Brake Lever 
Assembly 


Disassembly 


NOTE 


Exercise care to avoid scratching or nicking banjo sealing 
surface during handling. Damage to the sealing surface 
requires replacement of the master cylinder reservoir. 


1. See Figure 2-54. Pull dust boot (11) with pushrod (10) 
from piston bore. Remove dust boot from pushrod. 


2. Hold pressure against piston (14) and remove retaining 
ring (12). 


3. Pull piston assembly from piston bore. 
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Master cylinder reservoir 
Cover screw (2) 

Cover 

Gasket 

Clamp screw (2) 
Handlebar clamp 
Retaining ring 

Pivot pin 

. Brake hand lever 

0. Pushrod 
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. Dust boot 

. Retaining ring 

. Secondary seal 

. Piston 

. Flat washer 

. Primary seal 

. E-clip 

. Spring 

. Sight glass/O-ring 


Figure 2-54. Front Brake Master Cylinder Assembly 


NOTE 


Piston and components (13-18) are serviced as an assembly 


only. 
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CLEANING AND INSPECTION 


Á WARNING 


Use denatured alcohol to clean brake system components. 
Do not use mineral-based solvents (such as gasoline or 
paint thinner), which will deteriorate rubber parts even 
after assembly. Deterioration of these components can 
cause brake failure, which could result in death or serious 
injury. (00291a) 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


Clean all parts with denatured alcohol. Wipe dry with a 
clean, lint free cloth. 


= 


2. Inspect banjo seating surface for scratches or nicks. 

3. Verify that reservoir is completely free of dust, dirt or 
residue. 

4. Using a clean air supply, blow out piston bore and other 
drilled passages. Do not use a wire or similar instrument. 

5. Inspect piston bore for scratches, nicks, scoring, pitting, 
corrosion or other damage. 

6. Inspect retaining ring for wear or distortion. Inspect 
retaining ring groove for damage. 

7. Inspect spring for stretching, distortion, kinks, cracks or 
broken coils. 

8. Inspect piston seals, dust boot and reservoir cover gasket 


for cuts, tears or general deterioration. 
ASSEMBLY AND INSTALLATION 


Assembly 


See Figure 2-54. Lightly lubricate piston bore and OD of 
piston seals with D.O.T. 4 brake fluid. 


= 


N 


Insert spring end of piston assembly into piston bore. 


e 


While pushing on piston to compress spring, install 
retaining ring in groove of piston bore (with the flat side 
in). Verify that retaining ring is completely seated in groove. 


4. Install dust boot onto pushrod, so that ID on tapered end 
engages groove in pushrod. 


5. Install dust boot into piston bore, fitting ball end of pushrod 
into piston socket. Verify that collar on OD of dust boot is 
inboard of lip in piston bore. 


Installation 


1. See Figure 2-55. Place dab of G-40M grease (HD Part 
No. 42820-04) into pocket of hand lever. 


2. Install brake hand lever and secure with pivot pin. 


3. Install new retaining ring in pivot pin groove. Verify that 
retaining ring is completely seated in groove. 


4. Place cardboard insert between brake lever and brake 
lever bracket. Use the eyelet of an ordinary cable strap if 
the cardboard insert is not available. 


5. See Figure 2-53. Position brake lever/master cylinder 
reservoir assembly, engaging tab (1) in groove (2) at top 
of brake lever bracket. 


6. Install two screws (with flat washers). Position for rider 
comfort. Beginning with the top screw, tighten screws to 
72-84 in-Ibs (8.1-9.5 Nm). 


7. Secure brake line to master cylinder reservoir. Tighten 
banjo bolt to master cylinder to 13-15 ft-lbs (17.6-20.3 
Nm). 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a master cylinder and the ABS module is 
disconnected or replaced, Digital Technician Il must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


8. Fil and bleed brake system. See 1.16 BLEEDING 
BRAKES. 
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1. Pushrod 


2. Lever pocket 


Figure 2-55. Apply Grease to Lever Pocket 


FRONT BRAKE LINE - NON-ABS EQUIPPED 
Removal 


NOTE 
For service of ABS equipped vehicles, see APPENDIX C ABS. 
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FLHR/C: 


a. Remove right side headlamp nacelle. 
2.47 HEADLAMP NACELLE: FLHR/C. 


See 


b. See Figure 2-56. Cut cable strap to release right 
handlebar switch conduit and brake hose from right 
handlebar riser. 


с. See Figure 2-57. Cut cable strap to release front 
fender tip lamp wires from left brake caliper hose. 


2. FLHX,FLHT/C/U: 

a. Remove outer fairing and fairing cap. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U and 2.38 FAIRING CAP: FLHX, FLHT/C/U, 
respectively. 


b. Cut cable strap to release right handlebar switch 
conduit and brake line from right handlebar. 


с. See Figure 2-57. Cut cable strap to release front 
fender tip lamp wires from left brake caliper hose. 


3. FLTR: 


a. Remove right side instrument 
2.43 INSTRUMENT NACELLE: FLTR. 


nacelle. See 


b. If present, remove P-clip securing brake line to front 
right side of upper fork bracket. 


4. Remove front brake line bracket from bottom of lower fork 
bracket. 
5. Turn handlebars until the master cylinder reservoir is level. 


NOTE 
To prevent dirt and other contaminants from entering the master 
cylinder reservoir, thoroughly clean the cover before removal. 


6. Remove cover from master cylinder reservoir. 


NOTE 
Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


7. Remove banjo bolt from master cylinder. Hold suitable 
container under banjo bolt bore to allow reservoir to drain. 
Discard copper washers. 


8. Using a clean shop cloth, wipe out any remaining fluid in 
the master cylinder reservoir. 


9. Disconnect brake lines from both front brake calipers. 
Discard copper washers. 


10. Remove front brake line from motorcycle. 
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Figure 2-56. Capture Brake Hose and Right Handlebar 
Riser (FLHR/C) 
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Figure 2-57. Capture Brake Hose and Front Fender Tip 
Lamp Wires 


Installation 


1. 


Position the front brake line bracket at the bottom of the 
lower fork bracket, so that single brake line runs up to the 
master cylinder reservoir. Loosely attach brake line bracket 
with screw. 


Verify that brake lines are equal distance from the left and 
right fork sliders, and tighten screw until snug. 


Start banjo bolt (with new copper washers) to secure brake 
line to master cylinder reservoir. 


Secure brake lines to master cylinder and brake calipers 
using new copper washers. 


Tighten banjo bolt to master cylinder reservoir to 12.5-14.5 
ft-lbs (17.0-19.7 Nm). 


Tighten banjo bleeder bolts to brake calipers to 17-19 ft- 
lbs (23.1-25.8 Nm). 


Tighten brake line bracket screw to 120-180 in-Ibs (13.6- 
20.3 Nm). 


HOME 


8. Fill and bleed brake system. See 1.16 BLEEDING 

BRAKES. 

9. FLHR/C: 

a. See Figure 2-56. Install new cable strap to secure 
right handlebar switch conduit and brake hose to right 
handlebar riser. 

b. Install right side headlamp nacelle. See 2.47 HEAD- 
LAMP NACELLE: FLHR/C. 

c. See Figure 2-57. Install new cable strap to secure 


front fender tip lamp wires to left brake caliper hose. 


10. FLHX, FLHT/C/U: 


a. Justoutboard of fairing cap opening, install new cable 
strap to secure right handlebar switch conduit and 
brake line to right handlebar. 

b. Install fairing cap and outer fairing. See 2.38 FAIRING 
CAP: FLHX, FLHT/C/U and 2.37 UPPER FAIRING 
AND WINDSHIELD: FLHX, FLHT/C/U, respectively. 

с. See Figure 2-57. Install new cable strap to secure 
front fender tip lamp wires to left brake caliper hose. 

11. FLTR: 

a. |f present, capture brake line in P-clip. Install hex 
Screw to fasten P-clip to front right side of upper fork 
bracket. 

b. Install right side instrument nacelle. See 


2.43 INSTRUMENT NACELLE: FLTR. 
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FRONT BRAKE CALIPER 


2.15 


REMOVAL 


INSTALLATION 


NOTES 


e — If only replacing brake pads, see 1.15 BRAKE PADS AND 


DISCS. 


* Wrap banjo fitting with piece of shop towel to absorb any 


loss of brake fluid. 


1. Remove banjo bleeder bolt to release brake line to caliper. 
Discard copper washers. 


2. See Figure 2-58. Remove two caliper mounting screws. 
Remove caliper from brake disc. 
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Caliper 
Caliper mounting screw 
Screen 


Retaining clip 
Pad pin 
Brake pads 
Pad spring 
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Figure 2-58. Front Brake Caliper Assembly 
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1. If necessary, assemble caliper installing pad spring, brake 
pads, pad pin, retaining clip and screen. See 1.15 BRAKE 
PADS AND DISCS. 


2. Slide caliper onto brake disc and start two mounting 
screws (with cable clip/bracket if left side caliper on ABS 
equipped motorcycle). Tighten to 28-38 ft-lbs (37.9-51.5 
Nm). 


3. Left side caliper of ABS equipped motorcycles only: 
Install front wheel speed sensor cable into clip as follows: 


a. Rotate tab (stamped ABS) until clip is perpendicular 
to bracket and install cable. 


b. Rotate tab forward until clip is inline with bracket and 
then apply pressure to tab until lip engages. Gently 
pull on cable to verify that clip is properly installed. 


4. If ABS equipped, install two new cable straps as follows: 


a. Install cable strap 2.5 in. (63.5 mm) above the bottom 
brake hose crimp capturing front wheel speed sensor 
cable and brake hose. 


b. Install cable strap 2.5 in. (63.5 mm) below the top 
brake hose crimp capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 


5. Start banjo bleeder bolt (with new copper washers) to 
secure brake line to caliper. Tighten bolt to 17-19 ft-lbs 
(23.1-25.8 Nm). 


NOTE 

When replacing or installing the bleeder valve, remove the o- 
ring from the bleeder valve groove or bore and discard. The 
o-ring is required only for brake bleeding at the factory. 
Although not sold separately, it may be present in certain 
assemblies as currently sold. If care is not taken to remove 
and discard the o-ring, it may become lodged in the banjo 
bleeder bolt bore during bleeder valve installation and prevent 
proper torquing or sealing. 


6. Fil and bleed brake system. See 1.16 BLEEDING 
BRAKES. 
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REAR BRAKE MASTER CYLINDER 


2.16 


GENERAL 


CAUTION 


Direct contact of D.O.T. 4 brake fluid with eyes can cause 
irritation. Avoid eye contact. In case of eye contact flush 
with large amounts of water and get medical attention. 
Swallowing large amounts of D.O.T. 4 brake fluid can cause 
digestive discomfort. If swallowed, obtain medical atten- 
tion. Use in well ventilated area. KEEP OUT OF REACH OF 
CHILDREN. (00240a) 


CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


CAUTION 


Do not allow dirt or debris to enter the master cylinder 
reservoir. Dirt or debris in the reservoir can cause improper 
operation and equipment damage. (00205c) 


NOTE 


Immediately wipe up any brake fluid spillage with a clean, dry, 
soft cloth. Follow up by thoroughly wiping affected area with a 
clean, damp, soft cloth (small spills) or washing with a large 
quantity of soapy water (large spills). 


REMOVAL AND DISASSEMBLY 


Removal 


1. Remove right lower fairing, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD. 


2. Remove right side rider footboard. See 2.52 FOOT- 
BOARDS AND FOOTRESTS. 


3. Stand motorcycle upright, so that rear master cylinder 
reservoir is level. 


4. To prevent dirt and other contaminants from entering the 
master cylinder reservoir, thoroughly clean the cover 
before removal. 


5. Remove cover from master cylinder reservoir. 


sm05022 


1. Rear brake pedal 
2. O-ring (2) 
3. Clevis рт 


4. Cotter pin 
5. Flat washer 


6. Master cylinder reservoir 


Figure 2-59. Rear Master Cylinder/Brake Pedal Assembly 
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NOTE 


Wrap banjo fitting with piece of shop towel to absorb any loss 
of brake fluid. 


6. 


10. 


Remove brake line from master cylinder reservoir. Hold 
suitable container under banjo bolt bore to allow reservoir 
to drain. Discard copper washers. 


Using a clean shop cloth, wipe out any remaining fluid in 
the master cylinder reservoir. 


Remove master cylinder from engine mount end cap. 


Remove locknut with flat washer and pull brake 
pedal/master cylinder assembly from pedal shaft. Remove 
and discard O-ring on each side of brake pedal shaft bore. 


See Figure 2-59. Remove cotter pin and flat washer from 
clevis pin. Remove clevis pin to separate master cylinder 
assembly from brake pedal flange. 
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Disassembly 


NOTE 


Exercise care to avoid scratching or nicking banjo sealing 
surface during handling. Damage to the sealing surface 
requires replacement of the master cylinder reservoir. 


1. 


See Figure 2-60. Remove dust boot (9) from reservoir 
pulling it over slotted end of pushrod. 


Pushing down on flat washer (11) to compress pedal return 
spring (12), remove E-clip (10) from groove in pushrod, 
and then carefully release spring. 


Remove flat washer and pedal return spring from pushrod. 


Push on end of piston to remove tension and remove 
retaining ring (13) from groove in piston bore. 


Remove pushrod (15) and special washer (14). 


Pull piston assembly from piston bore. 
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1. Master cylinder reservoir 12. Pedal return spring 
2. Cover screw (2) 13. Retaining ring 

3. Cover 14. Special washer 

4. Gasket 15. Pushrod 

5. Screw (2) 16. Secondary seal 

6. Cotter pin 17. Piston 

7T. Flat washer 18. Flat washer 

8. Clevis pin 19. Primary seal 

9. Dust boot 20. E-clip 

10. E-clip 21. Spring 

11. Flat washer 22. Sight glass/O-ring 


Figure 2-60. Rear Brake Master Cylinder Assembly 
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CLEANING AND INSPECTION 


AWARNING 


Use denatured alcohol to clean brake system components. 
Do not use mineral-based solvents (such as gasoline or 
paint thinner), which will deteriorate rubber parts even 
after assembly. Deterioration of these components can 
cause brake failure, which could result in death or serious 
injury. (00291a) 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


Clean all parts with denatured alcohol. Wipe dry with a 
clean, lint free cloth. 


= 


2. Inspect banjo seating surface for scratches or nicks. 

3. Verify that reservoir is completely free of dust, dirt or 
residue. 

4. Using a clean air supply, blow out piston bore and other 
drilled passages. Do not use a wire or similar instrument. 

5. Inspect piston bore for scratches, nicks, scoring, pitting, 
corrosion or other damage. 

6. Inspect retaining ring and E-clip for wear or distortion. 
Inspect retaining ring and E-clip grooves for damage. 

7. Inspect springs for stretching, distortion, kinks, cracks or 
broken coils. 

8. Inspect piston seals, dust boot and reservoir cover gasket 


for cuts, tears or general deterioration. 
ASSEMBLY AND INSTALLATION 
Assembly 


Lightly lubricate piston bore and OD of piston seals with 
D.O.T. 4 brake fluid. 


— 


m 


Insert spring end of piston assembly into piston bore. 


e 


Slide special washer and retaining ring over pushrod. 
Collar on ID of special washer should face slotted end of 
pushrod, while flat side of retaining ring should face ball 
end. 


4. Use ball end of pushrod to compress spring and install 
retaining ring in groove of piston bore. Verify that retaining 
ring is completely seated in groove. 


5. Slide pedal return spring over pushrod until larger diameter 
coil is seated on retaining ring in piston bore. 


6. Slide flat washer over pushrod until seated on smaller 
diameter coil of pedal return spring. 


7. Using a suitable spring compressor, compress pedal return 
spring and install E-clip in inboard groove of pushrod. 
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8. Slide open end of dust boot over pushrod and onto reser- 
voir until ID on closed end is captured in outboard groove 
of pushrod. 


Installation 


1. Install master cylinder assembly onto brake pedal flange. 
Install clevis pin from the outboard side. Install flat washer 
and cotter pin on clevis pin. 


2. Applyalight coat of Wheel Bearing Grease (HD Part No. 
99855-89) to the brake pedal shaft and bore. Install new 
O-ring on each side of bore. 


3. Install brake pedal/master cylinder assembly on the pedal 
shaft. Install flat washer and new locknut on pedal shaft. 


4. Install two screws to fasten master cylinder to engine 
mount end cap. Alternately tighten screws to 10.5-12.5 ft- 
Ibs (14-17 Nm). 


5. Tighten brake pedal shaft locknut to 15-20 ft-lbs (20-27 
Nm). 


6. Startbanjo bolt (with new copper washers) to secure brake 
line to master cylinder reservoir. Tighten banjo bolt to 13- 
15 ft-lbs (17.6-20.3 Nm). 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a master cylinder and the ABS module is 
disconnected or replaced, Digital Technician 11 must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


7. Fil and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


8. Install right side rider footboard. See 2.52 FOOTBOARDS 
AND FOOTRESTS. 


REAR BRAKE LINE: NON-ABS EQUIPPED 


Removal 
1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove right side cover. 


3. Remove right lower fairing, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD. 


4. Remove right side rider footboard. See 2.52 FOOT- 
BOARDS AND FOOTRESTS. 


5. See Figure 2-61. Free rear brake line from electrical har- 
ness conduit clips (6). 


6. Remove socket terminals from rear brake light switch (4) 
spade contacts. Cut cable strap to free rear brake light 
switch wires from lower frame tube, if necessary. 


7. Remove fastener (5) and brake light switch bracket from 
frame. 


8. Freerear brake line hose from cable clips (3) on rear fork. 
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9. Stand motorcycle upright, so that rear master cylinder 
reservoir is level. 


NOTE 
To prevent dirt and other contaminants from entering the master 
cylinder reservoir, thoroughly clean the cover before removal. 


10. Remove cover from master cylinder reservoir. 


NOTE 
Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


11. Remove banjo bolt (12) from master cylinder reservoir. 
Hold suitable container under banjo bolt bore to allow 
reservoir to drain. Discard sealing washers (11). 


12. 


13. 


14. 


15. 


16. 


Using a clean shop cloth, wipe out any remaining fluid in 
the master cylinder reservoir. 


Remove screws (10) securing master cylinder to frame. 


Remove locknut (8) with flat washer (7) and pull brake 
pedal/master cylinder assembly from pedal shaft. Remove 
and discard O-rings (9). 


Remove banjo bolt (2) from rear brake caliper. Discard 
sealing washers (1). 


Feed rear brake line hose forward to area in front of rear 
fork bracket. Remove rear brake line from motorcycle. 
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Sealing washers 

Banjo bolt 

Cable clips 

Rear brake light switch 
Fastener 
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Electrical harness conduit clips 


. Fastener 
. Sealing washers 
. Banjo bolt 


Flat washer 
Locknut 
O-ring 


Figure 2-61. Rear Brake Line Assembly 
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Installation 


1. 


Place rear brake line into approximate position along top 
of lower right frame tube. From area in front of rear fork 
bracket, feed brake line hose rearward following top of 
rear fork. 


Move front section of brake line inboard of frame at bottom 
of front frame downtube. 


See Figure 2-61. Secure brake line to caliper using new 
sealing washers. 


Capture rear brake line hose in two cable clips (3) on rear 
fork. 


NOTE 


If installing new rear brake light switch, apply Loctite Pipe 
Sealant with Teflon 565 to threads and start switch into rear 
brake line. Using flats on switch, tighten to 12-15 ft-lbs (16.3- 
20.3 Nm). 


5. 


Index locating tab on brake light switch bracket in slot of 
frame. Install fastener (5) and tighten to 80-100 in-Ibs 
(9.0-11.3 Nm). 


Install terminals onto rear brake light switch (4). If removed, 
install new cable strap to secure rear brake light switch 
wires. 


Capture rear brake line to electrical harness conduit clips 


(6). 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
18. 


Apply a light coat of Wheel Bearing Grease (HD Part No. 
99855-89) to the brake pedal shaft and bore. Install new 
O-rings (9) on each side of bore. 


Install brake pedal/master cylinder assembly on the pedal 
shaft. Install flat washer (7) and new locknut (8) on pedal 
shaft. 


Fasten master cylinder to frame. Tighten screws to 126- 
150 in-Ibs (14.2-17.0 Nm). 


Tighten brake pedal shaft locknut to 15-20 ft-lbs (20-27 
Nm). 


Secure brake line to master cylinder reservoir using new 
sealing washers. Tighten banjo bolt to 12.5-14.5 ft-lbs 
(16.9-19.7 Nm). 


Tighten banjo bolt to brake caliper to 17-19 ft-lbs (23.1- 
25.8 Nm). 


Fill and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


Install right side rider footboard. See 2.52 FOOTBOARDS 
AND FOOTRESTS. 


Install right lower fairing, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD. 


Install right side cover. 
Install right side saddlebag. See 2.29 SADDLEBAGS. 
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REAR BRAKE CALIPER 


2.17 


REMOVAL 


INSTALLATION 


NOTE 
If only replacing brake pads, see 1.15 BRAKE PADS AND 
DISCS. 
1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


NOTE 
Wrap banjo fitting with piece of shop towel to absorb any loss 
of brake fluid. 


2. Remove banjo bolt to release brake line from caliper. 
Discard copper washers. 


3. See Figure 2-62. Remove two screws (2) to release caliper 
from caliper bracket. 


4. Remove caliper from brake disc. 


If necessary, retract rear axle to remove caliper bracket 
(3). See 2.5 REAR WHEEL. 
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Caliper 

Caliper bracket screw 
Caliper bracket 
Rubber bumper 
Retaining clip 

Pad pin 

Brake pads 

Pad spring 

Bleeder valve 
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0. Bleeder valve сар 


Figure 2-62. Rear Brake Caliper Assembly 


1. Install caliper bracket, if removed. Proceed as follows: 


a. Replace rubber bumper if damaged, worn or missing. 
Lubricate anchor of new bumper with isopropyl 
alcohol or glass cleaner and pull rubber bead through 
hole to the inboard side of the caliper bracket. 


b. Seat caliper bracket on anchor weldment of rear 
swingarm. 


c. Complete installation of rear wheel. See 2.5 REAR 
WHEEL. 


2. |f necessary, assemble caliper by installing pad spring, 
brake pads, pad pin and retaining clip. See 1.15 BRAKE 
PADS AND DISCS. 


NOTE 

When replacing or installing the bleeder valve, remove the O- 
ring from the bleeder valve groove or bore and discard. The 
O-ring is required only for brake bleeding at the factory. 
Although not sold separately, it may be present in certain 
assemblies as currently sold. If care is not taken to remove 
and discard the O-ring, it may become lodged in the caliper 
bore during bleeder valve installation and prevent proper 
torquing or sealing. 


3. Install caliper and secure with two screws. Tighten screws 
to 43-48 ft-lbs (58.3-65.1 Nm). 


4. Secure brake line to caliper. Tighten banjo bolt to 17-19 
ft-Ibs (23.1-25.8 Nm). 


5. Fil and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


6. Install right side saddlebag. See 2.29 SADDLEBAGS. 


2009 Touring Service: Chassis 2-51 


2.18 


AWARNING 


Use only Harley-Davidson approved tires. See a Harley- 
Davidson dealer. Using non-approved tires can adversely 
affect stability, which could result in death or serious 
injury. (00024a) 


AWARNING 


Be sure tires are properly inflated, balanced and have 
adequate tread. Inspect your tires regularly and see a 
Harley-Davidson dealer for replacements. Riding with 
excessively worn, unbalanced or under-inflated tires can 
adversely affect stability and handling, which could result 
in death or serious injury. (0001 4a) 


New tires should be stored on a horizontal tire rack. Avoid 
stacking new tires in a vertical stack. The weight of the stack 
compresses the tires and closes down the beads. 


Tires should be inspected for punctures, cuts, breaks and wear 
at least weekly. 


See Figure 2-63. The tread wear indicator bars will appear on 
tire tread surfaces when 1/32 in. (0.8 mm) or less of tread 
remains. Always remove tires from service before they reach 
the tread wear indicator bars. 


New tires are needed if any of the following conditions exist. 
See 1.10 TIRES AND WHEELS. 


1. Tire wear indicator bars are visible on the tread surfaces. 


2. Tire cords or fabric are visible through cracked sidewalls, 
snags or deep cuts. 


A bump, bulge or split in the tire. 


> 


Puncture, cut or other damage to the tire that cannot be 
repaired. 
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1. Sidewall 
2. Tread surface 


Figure 2-63. Tread Wear Indicators (Typical) 


REMOVAL 


NOTE 


Care must be taken when removing and installing tire to prevent 
cosmetic damage to wheel. This is especially true with wheels 
that feature painted surfaces. 


1. Remove wheel from motorcycle: 
a. Front wheel: see 2.4 FRONT WHEEL, Removal. 


b. Rear wheel: see 2.5 REAR WHEEL, Removal. 


2. Deflate tire. 


NOTE 
On tube type wheels, it is not necessary to completely remove 
tire from rim. Removing one side allows the tube to be replaced 
and allows for inspection of tire. 


3. Loosen both tire beads from rim flange. In most cases, a 
bead breaker machine will be required to loosen the beads 
from the rim. 


4. Remove tire. 
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CLEANING, INSPECTION AND REPAIR 


Clean the inside of tire and outer surface of tube. 


=á 


2. Ifrim is dirty or rusty, clean with a stiff wire brush. 
3. Check wheels for lateral and radial runout before installing 
a new tire. 
a. Models with laced wheels: see 2.12 TRUING 
LACED WHEELS. 
b. Models with cast wheels: see 2.13 CHECKING 
CAST WHEEL RUNOUT. 
4. Inspect the tire and tube for wear and damage. Inspect 


tread depth. Replace worn tires. Replace damaged tubes. 


AWARNING 


Replace punctured or damaged tires. In some cases, small 
punctures in the tread area may be repaired from within 
the demounted tire by a Harley-Davidson dealer. Speed 
should NOT exceed 50 mph (80 km/h) for the first 24 hours 
after repair, and the repaired tire should NEVER be used 
over 80 mph (130 km/h). Failure to follow this warning 
could result in death or serious injury. (00015a) 


5. Tubeless tires may be repaired in the tread area only if 
the puncture is 1/4 in. (6.4 mm) or smaller. All repairs must 
be made from inside the tire. 


6. Acceptable repair method involves the use of a patch and 
plug combination. 
INSTALLATION 


AWARNING 


Harley-Davidson front and rear tires are not the same. 
Interchanging front and rear tires can cause tire failure, 
which could result in death or serious injury. (00026a) 


AWARNING 


Do not exceed manufacturer's recommended pressure to 
seat beads. Exceeding recommended bead seat pressure 
can cause tire rim assembly to burst, which could result 
in death or serious injury. (00282a) 


AWARNING 


Do not inflate tire beyond maximum pressure as specified 
on sidewall. Over inflated tires can blow out, which could 
result in death or serious injury. (00027a) 


For tire pressures, see 1.10 TIRES AND WHEELS, Tires. 


Some tires have arrows molded into the tire sidewall. These 
tires should be mounted on the rim with the arrow pointing in 
the direction of forward rotation. The colored dot on the sidewall 
is a balance mark and should be located next to the valve stem 
hole. 


Tube Type Tires 


AWARNING 


Match tires, tubes, air valves and caps to the correct wheel 
rim. Contact a Harley-Davidson dealer. Mismatching can 
result in damage to the tire bead, allow tire slippage on 
the rim or cause tire failure, which could result in death 
or serious injury. (00023a) 


AWARNING 


Use inner tubes on laced (wire spoked) wheels. Using 
tubeless tires on laced wheels can cause air leaks, which 
could result in death or serious injury. (00025a) 


NOTES 
For correct tire and tube types, see 2.2 SPECIFICATIONS. 


Whenever a tube type tire is replaced, the tube should 
also be replaced. Inner tubes should be patched only as 
an emergency measure. Replace a damaged or patched 
tube as soon as possible. Rim bands must be used on all 
laced wheels. 
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See Figure 2-64. On laced wheels, install a rim strip into 
the rim well. Make sure no spokes protrude through 
nipples, and be sure to align the valve stem hole in rim 
strip with valve stem hole in rim. 


m 


Install tube and tire. 
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Figure 2-64. Installing Rim Strip 
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Tubeless Tires 


AWARNING 


Only install original equipment tire valves and valve caps. 
A valve, or valve and cap combination, that is too long or 
too heavy can strike adjacent components and damage 
the valve, causing rapid tire deflation. Rapid tire deflation 
can cause loss of vehicle control, which could result in 
death or serious injury. (00281a) 


1. See Figure 2-65. On tubeless wheels, damaged or leaking 
valve stems must be replaced. Install rubber grommet (3) 
on valve stem. 


Insert valve stem into rim hole. 
Install metal washer (2). 


Install nut and tighten to 12-15 in-Ibs (1.4-1.7 Nm). 


т Р Oo mM 


Install tire. 
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1. Nut 
2. Metal washer 
3. Rubber grommet 


Figure 2-65. Tubeless Tire Valve Stem 
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FRONT FORK 


2.19 


CHANGING FORK OIL 


PART NUMBER TOOL NAME 
HD-41177 FORK TUBE HOLDER 
HD-59000B FORK OIL LEVEL GAUGE 


NOTE 
If changing oil at a routine service interval, or if fork is leaking 
or fails visual inspection, complete disassembly and inspection 
of the fork is required. See 2.19 FRONT FORK, Disassembly. 
However, if only replacing the fork oil, see procedure below. 


Draining 
1. Remove fork. See 2.19 FRONT FORK, Removal. 


CAUTION 


Exercise caution to avoid scratching or nicking fork tube. 
Damaging tube can result in fork oil leaks after assembly. 
(00421b) 


2. Clamp FORK TUBE HOLDER (Part No. HD-41177) in vise 
in a horizontal position. 


3. SeeFigure 2-69. With the fork cap bolt topside, clamp fork 
tube securely in tool. 


4. See Figure 2-70. Remove fork cap bolt (1). Remove and 
discard quad ring seal (2). 


5. Carefully remove fork tube plug (3) from fork tube. Fork 
tube plug is under spring pressure, so have a firm grasp 
on plug as the last thread is turned. Remove and discard 
o-ring (4) from fork tube plug. 


6. Remove fork spring (5) from fork tube. 
7. Remove fork assembly from fork tube holder. 


NOTE 
Be aware that damper valve (6), if equipped, may fall out of 
inverted fork tube while draining. 


8. Turn fork upside down to drain fork oil into drain pan. For 
best results, slowly pump fork tube and slider at least ten 
times. Allow sufficient time for fork to thoroughly drain 
(about 10-15 minutes). 


9. With the fork tube topside, clamp fork slider (not the fork 
tube) into fork tube holder. 


10. Install the drain plug at the bottom of the fork slider, if 
removed. Tighten plug to 72-96 in-Ibs (8-11 Nm). 


NOTE 
All touring models, with the exception of Road King, have a 
damper valve type fork on both the left and right sides. Road 
King uses the conventional type fork on both sides. Be sure to 
follow the correct step for the fork type being serviced. 


Table 2-18. Fork Oil Requirements 


MODEL | FORK TYPE AMOUNT 
OZ. ML IN. MM 
All models | Damper Valve| 10.7 317 4.92 125 
except 
Road King 
Road King | Conventional | 11.0 325 4.92 125 
Filling 


1. Pour slightly more Harley-Davidson Type E Fork Oil dir- 
ectly into the fork tube than is specified in Table 2-18. 


2. Slowly pump fork tube until some resistance is felt and 
then pump a few more times. 


3. FLHX,FLHT/C/U, FLTR Models (damper valve type fork): 


a. See Figure 2-70. Install new wear ring (7) in groove 
of damper valve (6). With the wear ring at the bottom 
(spring side up), slide damper valve into fork tube. 


b. Install fork spring (5) into fork tube. Use fork spring 
to push damper valve to bottom of fork tube. Remove 
fork spring from fork tube. 


c. Slowly pump fork tube a few more times to discharge 
air from damper valve. 


AWARNING 


Incorrect amount of fork oil can adversely affect handling 
and lead to loss of vehicle control, which could result in 
death or serious injury. (00298a) 


4. See Figure 2-66. Adjust metal ring of FORK OIL LEVEL 
GAUGE (Part No. HD-59000B) to specification in 
Table 2-18. 


5. See Figure 2-67. With the fork tube bottomed in the fork 
slider, insert tube of gauge until metal ring rests flat on top 
of fork tube. 


6. Use oil level gauge plunger to draw oil from fork. If no oil 
is drawn out, add a small amount to the fork tube and 
repeat. 


7. With the closer spaced coils at the bottom, slide fork spring 
into fork tube. 


8. Remove fork slider from fork tube holder. Clamp fork tube 
into fork tube holder. 


9. SeeFigure 2-70. Install new o-ring (4) onto fork tube plug 
(3). Install fork tube plug and tighten to 60-70 ft-Ibs (81.4- 
94.9 Nm). 


10. Install new quad ring seal (2) onto fork cap bolt (1) and 
install into fork tube plug to prevent loss of fork oil while 
handling. 


11. On right side fork, loosely install axle holder, flat washers, 
lockwashers and nuts on fork slider. 
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12. Install fork and assemble motorcycle. See 2.19 FRONT 
FORK, Installation. 
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Figure 2-66. Fork Oil level Gauge (HD-59000B) 
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Figure 2-67. Remove Excess Fork Oil 


REMOVAL 


1. Place suitable blocking under frame to raise front wheel 
several inches off the floor. For best results, use an 
hydraulic center stand on a level surface. 


2. Remove the front wheel and fender. See 2.48 FRONT 
FENDER and 2.4 FRONT WHEEL. 


3. FLHR/C: Remove headlamp nacelle. See 2.47 HEAD- 
LAMP NACELLE: FLHR/C. 


4. FLHX, FLHT/C/U: Remove inner fairing cap. See 
2.38 FAIRING CAP: FLHX, FLHT/C/U. 


5. FLTR: Remove instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


6. See Figure 2-68. Loosen fork cap bolt (1), but do not 
remove. 
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1. Fork cap bolt 
2. Pinch bolt 


Figure 2-68. Front Fork Attachment (FLHR/C Shown) 


7. Loosen pinch bolt (2), but do not remove. 


8. Holding fork slider to prevent fork from dropping, remove 
fork cap bolt from fork tube plug. Slide fork tube down to 
remove. 


9. Loosely install fork cap bolt to prevent loss of fork oil while 
handling. 


10. Repeat procedure for other fork. 


DISASSEMBLY 
1. Remove the fork assembly. See 2.19 FRONT FORK, 
Removal. 


2. Onright side fork, remove nuts, lockwashers, flat washers 
and axle holder from studs at end of fork slider. 


CAUTION 


Exercise caution to avoid scratching or nicking fork tube. 
Damaging tube can result in fork oil leaks after assembly. 
(00421b) 


3. Drain fork. See the draining procedure in 2.19 FRONT 
FORK, Changing Fork Oil. 


4. Install fork spring back into fork tube. 


5. SeeFigure 2-70. Place a shop rag on the floor, and turning 
fork assembly upside down, press end of spring against 
rag. While compressing spring to prevent rotation of 
damper tube, remove 6 mm screw (22) from end of fork 
slider. Use an air impact wrench for best results. Discard 
6 mm screw and copper washer (21). 


6. Remove fork spring (5), damper valve (6) (if equipped) 
and damper tube (9) from fork tube. 


7. Remove wear ring (8) and rebound spring (10) from 
damper tube. Remove wear ring (7) from damper valve, 
if equipped. 


NOTE 
Do not expand or stretch retaining clip to remove from fork 
tube or clip may become bent or distorted. 
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8. Using pick tool, remove retaining clip (12) between fork 
slider and fork tube. 


9. Remove fork tube from fork slider. 


NOTE 
To overcome any resistance, use the fork tube as a Slide 
hammer by pushing fork tube into fork slider and then pull it 
outward with a moderate amount of force. Repeat this 
sequence until fork tube separates from fork slider. 


10. Slide fork oil seal (13), slider spacer (14) and slider 
bushing (15) off end of fork tube. Discard fork oil seal and 
slider bushing. 


11. Gently pry at split line to expand fork leg bushing (16) and 
remove from groove at end of fork tube. Discard fork leg 
bushing. 


12. Remove lower stop (17) from fork slider. 
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1. Flat 
2. Fork tube plug 


Figure 2-69. Install Fork Tube Into Fork Holder 
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Fork cap bolt 

Quad ring seal 

Fork tube plug 
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. Slider spacer 

. Slider bushing 
. Fork leg bushing 
. Lower stop 

. Fork slider 

. Plug 

. Flat washer 

. Copper washer 
. Screw (6mm) 

. Axle holder 

. Flat washer (2) 
. Lockwasher (2) 
. Nut (2) 


Figure 2-70. Right Side Fork 


CLEANING AND INSPECTION 


1. Thoroughly clean and inspect all parts. Replace any parts 
that are bent, inoperative or obviously damaged. 


2. Inspect fork cap bolt quad ring seal and fork tube plug o- 
ring for cuts, tears or signs of deterioration. Replace if 
necessary. 
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Replace retaining clip if bent or distorted. 


Check slider and fork leg bushings for scratches or 
excessive wear. Always replace bushings in a set if either 
bushing is damaged or worn. 
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Figure 2-71. Measure Fork Tube Runout 


5. See Figure 2-71. Check fork tube and slider for scoring, 
scratches and excessive or abnormal wear. Replace parts 
as necessary. Set fork tube on V-blocks and measure 
runout using a dial indicator gauge. Replace fork if runout 
exceeds 0.008 in. (0.2 mm). 


6. Inspect upper fork spring and rebound spring for damage 
or distortion. Replace upper fork spring if free length is 
less than: 


a. Non-Fairing Models:19.27 in. (489.4 mm). 
b. Fairing Models:18.73 in. (475.7 mm). 


Replace rebound spring if free length is less than 0.938 
in. (23.8 mm) or any time the upper fork spring is replaced. 


ASSEMBLY 

PART NUMBER TOOL NAME 
HD-34634 FORK OIL SEAL INSTALLER 
HD-41177 FORK TUBE HOLDER 


CAUTION 


Exercise caution to avoid scratching or nicking fork tube. 
Damaging tube can result in fork oil leaks after assembly. 
(00421b) 


1. See Figure 2-70. Coat ID of fork leg bushing (16) with 
clean fork oil. Expand fork leg bushing at split line only 
enough to slip over end and into groove of fork tube. 


2. Install new wear ring (8) in groove at top of damper tube 
(9). Install rebound spring (10) on opposite end. 


3. With the wear ring topside, slide damper tube into fork 
tube, so that tube end drops through hole at bottom of fork 
tube. Install lower stop (17) at end of damper tube. 


4. Install fork slider in FORK TUBE HOLDER (Part No. HD- 
41177). Slide fork tube into fork slider. 


5. Coat ID of slider bushing (15) with clean fork oil. Slide 
slider bushing down fork tube. 


6. See Figure 2-72. Slide FORK OIL SEAL INSTALLER (Part 
No. HD-34634) down the fork tube, and using the tool like 
a slide hammer, drive slider bushing into counterbore of 
fork slider. Remove tool. 


NOTE 
Place masking tape over edge of fork tube to avoid damaging 
lip of fork oil seal during installation. 


7. Coat ID of new fork oil seal (13) with clean fork oil. With 
the lip garter spring side facing down (toward the fork 
slider), slide seal down fork tube until it contacts slider 
spacer (15). Remove masking tape from edge of fork tube. 


8. See Figure 2-73. Using the tool like a slide hammer, drive 
fork oil seal down fork tube until retaining clip groove is 
visible in fork slider ID. Remove tool. 


NOTE 
Do not expand or stretch retaining clip to install on fork tube 
or clip may become bent or distorted. 


9. Install retaining clip (12) in the fork slider groove. 
10. Install fork spring (5) into fork tube. 


11. Remove fork assembly from fork tube holder. 
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p 
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Figure 2-72. Fork Oil Seal Installer (HD-34634) 
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Figure 2-73. Install Fork Oil Seal 


12. Place a shop rag on the floor. Turn fork assembly upside 
down and press end of spring against rag. 


13. Install new 6 mm screw (22) with new copper crush 
washer (21) at bottom of fork slider. 


14. While compressing spring to prevent rotation of damper 
tube, tighten 6 mm screw to 132-216 in-Ibs (14.9-24.4 
Nm). 
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15. 
16. 


17. 


Remove fork spring from fork tube. 


Fill fork and complete assembly. See the filling procedure 
in 2.19 FRONT FORK, Changing Fork Oil. 


On right side fork, loosely install axle holder, flat washers, 
lockwashers and nuts on fork slider. 


INSTALLATION 


1. 
2. 


Remove fork cap bolt. 


Slide fork tube up and into slider cover, lower fork bracket, 
fork stop, and upper fork bracket. Install fork cap bolt. 


See Figure 2-68. Install pinch bolt (2) (with lockwasher) 
in lower fork bracket. Tighten pinch bolt to 53-57 ft-lbs 
(71.9-77.3 Nm). 
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Tighten fork cap bolt (1) to 60-70 ft-lbs (81.4-94.9 Nm). 
Repeat previous steps on other fork, if removed. 


Install the front fender and wheel. See 2.48 FRONT 
FENDER and 2.4 FRONT WHEEL. 


FLHR/C: Install headlamp nacelle. See 2.47 HEADLAMP 
NACELLE: FLHR/C. 


FLHX, FLHT/C/U: Install fairing inner cap. See 
2.38 FAIRING CAP: FLHX, FLHT/C/U. 


FLTR: Install instrument nacelle. See 2.43 INSTRUMENT 
NACELLE: FLTR. 


AIR BAFFLE: FLTR 


2.20 


AIR BAFFLE (FLTR) 
Removal 


NOTE 


By allowing the flow of air to pass under the fuel tank and over 
the cylinder heads, removing the air baffle evacuates heated 
air and provides some relief to the rider in warmer temperat- 
ures: 70 °F (21 °C) or above. 


1. See Figure 2-74. Remove two hex screws (with flat 
washers) to release air baffle form lower fork bracket. 


2. Install two hex screws (with flat washers) to keep dirt and 
debris out of holes in lower fork bracket. Tighten screws 
to 120-144 in-Ibs (13.6-16.3 Nm). 


Installation 
NOTE 
Install air baffle in colder weather. 


1. With the concave side down, align holes in air baffle with 
holes at back of the lower fork bracket. Start two hex 
screws (with flat washers). 
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Figure 2-74. Air Baffle (FLTR) 


NOTE 


Plastic plug(s) at back of lower fork bracket will prevent proper 
cover installation. Remove and discard plug(s), if present. 


2. Tighten hex screws to 120-144 in-Ibs (13.6-16.3 Nm). 
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STEERING HEAD BEARINGS 


2.21 


REMOVAL 

PART NUMBER TOOL NAME 

HD-33416 UNIVERSAL DRIVER 

HD-39301A STEERING HEAD BEARING CUP 
REMOVER 


1. 


2. 


Disassemble motorcycle as follows: 


a. FLHR/C: Remove headlamp nacelle. 
2.47 HEADLAMP NACELLE: FLHR/C. 


b. FLHX, FLHT/C/U: Remove the auxiliary lamp bracket, 
outer fairing and radio (storage box on FLHT). See 
7.13 AUXILIARY LAMPS AND BRACKETS, 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 


See 


FLHT/C/U and 7.33 ADVANCED AUDIO SYSTEM, 
respectively. 


c. FLTR: Remove instrument nacelle. 
2.43 INSTRUMENT NACELLE: FLTR. 


See 


Remove front forks. See 2.19 FRONT FORK. 
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Fork stem nut 
Hardened flat washer 
Bracket 

Upper fork bracket 
Spade contact 
Bearing adjuster nut 
Dust shield 

Bearing cone 

. Bearing cup 

10. Dust shield 


1. 
2. 
3. 
4. 
5. 
6. 
T. 
8. 
9 


11. Lower fork bracket 


Figure 2-75. Steering Head/Fork Bracket Assembly 
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1. Remover 
2. Collet 


Figure 2-76. Steering Head Bearing Cup Remover (Part 


No. HD-39301A) 
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Figure 2-77. Universal Driver (Part No. HD-33416) 


Release brake line bracket from lower fork bracket. 
FLTR: Remove air baffle from lower fork bracket. 


See Figure 2-75. Remove fork stem nut (1) and hardened 
flat washer (2). 


NOTE 


Bracket (3) does not need to be removed unless it or the upper 
fork bracket are to be replaced. 


6. 


12. 


Disconnect ignition switch [33], left handlebar switch [24], 
right handlebar switch [22] and twist grip sensor jumper 
harness [204] connectors. On fairing equipped motor- 
cycles, remove interconnect harness ground socket ter- 
minal from spade contact at front of upper fork bracket 
(left side). 


Remove upper fork bracket (4). 
Remove bearing adjuster nut (6). 


Using a rubber mallet, tap on stem of lower fork bracket 
(11) and remove lower fork bracket. 


. Remove dust shield (7) and upper bearing cone (8). 
11. 


Remove lower bearing cone (8) and dust shield (10) from 
stem of lower fork bracket. 


See Figure 2-78. With the tapered side down, seat 
STEERING HEAD BEARING CUP REMOVER (Part 
No. HD-39301 A) on the upper bearing cup leaving a gap 
in the middle. 


HOME 


13. See Figure 2-76. Install collet (2) on driver. INSPECTION 
14. Insert UNIVERSAL DRIVER (Part No. HD-33416) driver ч. Check the bearing races in the steering head. If pitted or 
up through bottom of steering head, and while holding grooved, replace both the bearings and races. 
remover tool on upper bearing cup, center collet in gap. | . . | 
not move freely and smoothly. Always replace both races 
15. Reverse tool and repeat procedure to remove lower and bearings even if one race and bearing appears good. 
bearing cup. 
INSTALLATION 
sm02911 PART NUMBER TOOL NAME 


HD-39302 STEERING HEAD BEARING CUP 
INSTALLER 


1. See Figure 2-79. Obtain STEERING HEAD BEARING 
CUP INSTALLER (Part No. HD-39302). Proceed as fol- 
lows: 

a. Start upper bearing cup into top of steering head with 
the beveled side facing outboard. 


b. Fitsmaller OD of installer tool into upper bearing cup. 


c. Slide forcing screw through installer tool and bearing 
cup until threaded end exits bottom of steering head. 


d. Sparingly apply graphite lubricant to threads of forcing 
Screw. 


e. With the beveled side facing outboard, slide lower 
bearing cup up forcing screw. 


f. Slide second half of installer tool up forcing screw fit- 
ting smaller OD into lower bearing cup. 


g. Install Nice bearing, flat washers and hex nut onto 
forcing screw. 


h. See Figure 2-80. Tighten hex nut by hand until 
assembly is square and snug. 


i. While holding head of forcing screw, turn hex nut to 
simultaneously draw both upper and lower bearing 
cups into steering head. Continue turning hex nut until 
cups makes contact with counterbores. 


j | Disassemble and remove tool. 


2. Install new dust shield on stem. 


3. Pack new bearing cones with Harley-Davidson SPECIAL 
PURPOSE GREASE, Part No. 99857-97. 


4. With the tapered side up, install bearing cone over stem. 
Lightly press on bearing cone until it bottoms against dust 


shield. 
5. Insert stem of lower fork bracket up into steering head. 
6. Install upper bearing cone with the tapered side down. 
7. Install new dust shield until flush with top of steering head. 
8. Install bearing adjuster nut onto stem. 
9. Snug adjuster nut until bearing play is taken up and stem 
1. Install remover on upper cup turns freely. Overtightening nut will cause excessive 
2. Install collet on driver bearing wear. 
3. Install driver in remover and remove upper cup 
4. Remove lower cup 10. Install upper fork bracket. 


Figure 2-78. Remove Steering Head Bearing Cups 
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NOTE 


The washer under the fork stem nut is a special hardened 
material. Never replace this washer with a common flat washer. 
Doing so may allow the fork stem nut to loosen resulting in loss 


of steering control. 
11. Install hardened flat washer and stem nut. 
12. Tighten stem nut to 70-80 ft-lbs (95-109 Nm). 


sm04979 


Figure 2-79. Steering Head Bearing Cup Installer (Part No. 


HD-39302) 
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Figure 2-80. Install Steering Head Bearing Cups 
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13. 


14. 
15. 


16. 


17. 


Connect ignition switch [33], left handlebar switch [24], 
right handlebar switch [22] and twist grip sensor jumper 
harness [204] connectors. On fairing equipped motor- 
cycles, connect interconnect harness ground socket ter- 
minal to spade contact at front of upper fork bracket (left 
side). 


Install front forks. See 2.19 FRONT FORK. 


Attach brake line bracket to bottom of lower fork bracket. 
Verify that brake lines to calipers are equal distance from 
the left and right fork sliders. Tighten screw to 120-180 in- 
Ibs (13.6-20.3 Nm). 


FLTR: Install air baffle to back of lower fork bracket. 
Tighten screws to 120-144 in-Ibs (13.6-16.3 Nm). 


Assemble motorcycle as follows: 


a. FLHR/C: Install headlamp nacelle. See 2.47 HEAD- 
LAMP NACELLE: FLHR/C. 


b. FLHX,FLHT/C/U: Install radio (storage box on FLHT), 
outer fairing and auxiliary lamp bracket. See 
7.33 ADVANCED AUDIO SYSTEM, 2.37 UPPER 
FAIRING AND WINDSHIELD: FLHX, FLHT/C/U and 
7.13 AUXILIARY LAMPS AND BRACKETS, respect- 
ively. 


c. ЕШТЕ: Install instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


AWARNING 


Properly adjust fork stem bearings. Improper adjustments 
affect stability and handling, which could result in death 
or serious injury. (00301a) 


18. 


Adjust bearings. See 1.21 STEERING HEAD BEARINGS. 


HOME 


REAR AIR SUSPENSION 


2.22 


CHECK FOR AIR LEAKS 


PART NUMBER TOOL NAME 
HD-34633A AIR SUSPENSION PUMP AND 
GAUGE 
NOTE 


Remove and replace components as necessary to access air 


suspension system components. 


1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Adjust air pressure using AIR SUSPENSION PUMP AND 
GAUGE (Part No. HD-34633A). See 1.18 SUSPENSION 
ADJUSTMENTS. Remove the gauge and wait overnight. 


3. Recheck air pressure. If no leakage is observed, install 
protective cap and saddelbag. If a loss of 5-10 psi (34.5- 
68.9 kPa) is noted, then proceed to "Compression System" 


below. 
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Figure 2-81. Air Suspension Pump and Gauge (Part No. 


HD-34633A) 


Compression Fitting 


4. Pressurize rear air suspension system. 


5. Sprayor brush a light film of soapy water on the compres- 
sion fitting at the top of each shock absorber. If no leakage 


is observed, move to "Air Valve System". If leakage is 
noted, proceed as follows: 


a. 


Depress pin in valve to bleed air from shocks. To 
purge lines of any oil, add 3-5 psi (20.7-34.5 kPa) 
before releasing air. 


See inset of Figure 2-83. Depress collar on compres- 
sion fitting and pull out air tube. Inspect the tube end 
for burrs or damage. If either condition is observed, 
snip off the end of the tube and insert it back into the 
compression fitting until it bottoms. Gently tug on tube 
to verify that it is locked in place. 


Pressurize rear air suspension system and check for 
leaks. If leakage continues, proceed to step 5(d). 


Depress collar on compression fitting and pull out air 
tube. Remove compression fitting from shock 
absorber. 


Apply PIPE SEALANT WITH TEFLON to the threads 
of a new compression fitting and install in shock 
absorber. 


Insert air tube into the compression fitting until it bot- 
toms. Gently tug on tube to verify that it is locked in 
place. 


Pressurize rear air suspension system and check for 
leaks. If no leakage is observed, install protective cap 
and saddlebag. If leakage continues, proceed to "Air 
Valve Assembly". 


Air Valve Assembly 


6. Spray or brush a light film of soapy water into the valve 
head and where the air tubes exit the air inlet tee. If 


2009 Touring Service: Chassis 2-65 


HOME 


leakage is not observed at either location, move to "Air 
Tubes". If leakage is noted, proceed as follows: 


a. 


If leakage is at the air inlet tee, proceed to step 6(b). 
If leakage is at the valve head, proceed to step 6(e). 


Depress pin in valve to bleed air from shocks. To 
purge lines of any oil, add 3-5 psi (20.7-34.5 kPa) 
before releasing air. 


Depress collar on air inlet tee and pull out air tube. 
Inspect the tube end for burrs or damage. If either 
condition is observed, snip off the end of the tube and 
insert it back into the air inlet tee until it bottoms. 
Gently tug on tube to verify that it is locked in place. 
Repeat step with remaining tube. 


Pressurize rear air suspension system and check for 
leaks. If no leakage is observed, move to step 8. If 
leakage continues, proceed to step 6(e). 


Using a valve core tool, verify that valve core is 
properly tightened. If leakage continues, proceed to 
step 6(f). 

Depress pin in valve to bleed air from shocks. To 


purge lines of any oil, add 3-5 psi (20.7-34.5 kPa) 
before releasing air. 


See Figure 2-83. Remove hex nut from valve head. 


See Figure 2-82. Push on valve head to free air valve 
assembly from mounting bracket. 


Depress collars on air inlet tee and pull out air tubes. 


Insert air tubes into air inlet tee of new air valve 
assembly. 


From inboard side, insert valve head through hole in 
mounting bracket. Install hex nut on valve head (flat 
side facing inboard). Tighten nut to 40-50 in-Ibs (4.5- 
5.6 Nm). 


Pressurize rear air suspension system and check for 
leaks. 


If no leakage is observed, move to step 8. If leakage 
continues, install old air valve assembly and proceed 
to step 7. 
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1. Air inlet tee 


2. Valve head 


Figure 2-82. Air Valve Assembly 
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Air Tubes 


7. 


Inspect air tubes for kinks, cuts, holes, chafing or other 
damage that may result in air leaks. If tube replacement 
is necessary, proceed as follows: 


a. Remove seat. See 2.28 SEAT. 


b. Depress pin in valve to bleed air from shocks. To 
purge lines of any oil, add 3-5 psi (20.7-34.5 kPa) 
before releasing air. 


c. See Figure 2-83. Depress collars on air inlet tee and 
pull out air tubes. Remove opposite end of tubes from 
compression fittings. 


d. Cut bulk tube to proper length. 


e. Insert new tubes into air inlet tee. Install opposite end 
of tubes into compression fittings. 


f. | Pressurize rear air suspension system. 


g. Install seat. See 2.28 SEAT. 


Install protective cap on air valve. 


Install left side saddlebag. See 2.29 SADDLEBAGS. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Protective cap 

Hex nut 

Air valve and mounting bracket 
Air inlet tee 

Shock air inlet tube 
Compression fitting 

Left shock 

Right shock 


Figure 2-83. Rear Air Suspension System 
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REAR SHOCK ABSORBERS 


2.23 


REMOVAL CLEANING AND INSPECTION 
PART NUMBER TOOL NAME 1. Examine the rubber mounting bushings for cracks or wear. 
Examine the shock for leaks. The unit should not leak and 
HD-34633 EE teet PUMP AND should compress slightly easier than it extends. Compare 
the action of the shock with a new one to judge if it is worn. 
NOTE Replace the shock if necessary. 


If replacing both shock absorbers, remove and install one at a 
time. 


1. Place the motorcycle on a hydraulic center stand with the 
rear wheel raised off the ground. 


2. Remove saddlebags. See 2.29 SADDLEBAGS. 


AWARNING 


Use caution when bleeding air from the suspension. 
Moisture combined with lubricant may leak onto the rear 
wheel, tire and/or brake components and adversely affect 
traction, which could result in death or serious injury. 
(00084a) 


3. Using the no-loss AIR SUSPENSION PUMP AND 
GAUGE (Part No. HD-34633), add 3-5 psi (20.7-34.5 kPa) 
to purge lines of any oil. 


4. Bleed air from suspension system. 
5. Depress collar on compression fitting to release air tube. 


6. Remove the upper shock absorber mounting bolt, lock- 
washer and flat washer. 


7. Remove the lower mounting bolt, lockwasher and flat 
washer. Remove the shock absorber assembly from the 
motorcycle. 


NOTE 


Never lay the shock absorber down. Always keep the shock 
absorber upright in a fully vertical position. Laying the shock 
absorber down with the air line removed can cause the oil to 
drain out through the compression fitting. Any loss of oil 
requires replacement of the shock absorber. 
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2. Clean апа examine the shock mounting hardware. Replace 
parts that are worn or damaged. 


DISASSEMBLY AND ASSEMBLY 


NOTES 


* Air shocks are not repairable. Replace the shocks if dam- 
aged, worn or any sign of leakage is observed. 


* If the compression fittings were removed, apply PIPE 
SEALANT WITH TEFLON to the threads before assembly. 


INSTALLATION 


NOTE 


Never lay the shock absorber down. Always keep the shock 
absorber upright in a fully vertical position. Laying the shock 
absorber down with the air line removed can cause the oil to 
drain out through the compression fitting. Any loss of oil 
requires replacement of the shock absorber. 


1. Apply two or three drops of LOCTITE MEDIUM 
STRENGTH THREADLOCKER 243 (blue) to threads of 
each mounting bolt. 


2. Install lower shock mounting bolt, lockwasher and flat 
washer. Tighten bolt to 35-40 ft-Ibs (47.5-54.2 Nm). 


3. Install upper shock mounting bolt, lockwasher and flat 
washer. Tighten bolt to 35-40 ft-lbs (47.5-54.2 Nm). 


4. Insert air tube into compression fitting until it bottoms. 
Gently tug on tube to verify that it is locked in place. 


5. Pressurize rear air suspension system and check for leaks. 
See 1.18 SUSPENSION ADJUSTMENTS and 2.22 REAR 
AIR SUSPENSION, respectively. 


6. Install saddlebags. See 2.29 SADDLEBAGS, Installation. 


REAR FORK 


REMOVAL 


1. Place the motorcycle on a hydraulic center stand. Slide a 
block of wood between the oil pan and frame cross 
member to support the weight of the transmission once 
the pivot shaft is removed. 


2. Remove rear wheel. See 2.5 REAR WHEEL. 


3. Remove caliper and bracket from anchor weldment on 
rear fork. 


4. Remove belt guard from bottom of left side fork. 


5. Loosen both lower shock mounting bolts but do not remove 
at this time. 


6. See Figure 2-84. Remove two bolts (1) to free rear fork 
bracket (2) with foot rest from left side of motorcycle frame. 


7. Release rear brake line hose and rear wheel speed sensor 
(if ABS equipped) from cable clips on right side of rear 
fork. 


8. Remove decorative chrome plug from right side. 


NOTE 
For best results, use a air impact wrench to remove the right- 
side nut. Applying heat to the right-side nut may also improve 
removal. If the left-side nut loosens first, remove left-side mount 
and use double nuts to hold pivot shaft while removing right- 
side nut. 


9. See Figure 2-85. Hold left side nut and remove right side 
nut (1) from end of pivot shaft. Remove cup washer. 


10. Using a suitable drift, tap pivot shaft toward left side of 
motorcycle. 


11. See Figure 2-86. Pull pivot shaft assembly with nut, cup 
washer, rubber mount and outer spacer out of transmission 
mount and left side fork. 


12. Remove lower shock absorber bolts and work rear fork 
free of transmission mount and rear fork brackets. 


13. Remove outer spacer from right side fork tube. 


14. Remove rubber mount from right side. 
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1. Bolts | 
2. Fork bracket 
3. Chrome plug 


Figure 2-84. Rear Fork Bracket 


1. Nut, pivot shaft 
2. Left mount 


Figure 2-86. Left Mount and Pivot Shaft Assembly 
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DISASSEMBLY AND ASSEMBLY 


PART NUMBER 
HD-45327 


TOOL NAME 
REAR FORK BEARING INSTALLER 


Bearing Removal 


1. See Figure 2-87. Select a socket (1) slightly smaller than 
the bearing spacer and a socket extension (2) long enough 
to allow pressing through upper bearing. Slide socket 
extension through the brake side bearing and install socket 
on extension. 


2. Supportthe fork (4) in a press with brake anchor weldment 
on top. Verify that assembly is square and the bearing 
bore is completely vertical. 
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Socket 
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1. Spacer 
2. Bearing 


Figure 2-88. Press Spacer into Bearing 
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1. 
2. Extension 
3. Bearing/spacer assembly 1. Drive side driver 
4. Rear fork 2. Brake side driver 
Figure 2-87. Remove Rear Fork Bearing Figure 2-89. Rear Fork Bearing Installer 
3. Center socket extension under ram апа press 


bearing/spacer assembly (3) from rear fork. 


4. Remove tools from rear fork. Turn fork over and press out 
brake side bearing in same manner. 


5. |f bearings are to be replaced with new, press bushings 
out and retain for later use. 


Bearing Installation 


1. Obtain new rear fork bearings. Bearings and spacers must 
be assembled before installation. Proceed as follows: 


a. Place bearing flat on suitable press plate. 


b. See Figure 2-88. With the collar topside, start spacer 
into bearing. 


c. Press spacer until it bottoms against press plate. 
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1. Bearing installer 
2. Fork tube 


Figure 2-90. Install Rear Fork Bearing 


2. Coatthe bearing bores in the rear fork with a light coat of 
Special Purpose Grease, Part No. 99857-97. 


HOME 


Support fork squarely on press bed with the brake anchor 
weldment on top. 


Insert bearing into fork assembly with spacer down. 


See Figure 2-90. Using REAR FORK BEARING 
INSTALLER (Part No. HD-45327) (1) stamped "Brake 
Side", center driver under ram and press on bearing until 
shoulder on tool makes contact with fork tube (2). 


Remove tool and turn rear fork over. Repeat process with 
remaining bearing using tool stamped "Drive Side". Press 
bearing until it bottoms. Shoulder on tool will not make 
contact with fork tube. 


Pivot Shaft Disassembly 


1. 


See Figure 2-91. Remove nut (7) by using jam nuts on 
the opposite end of shaft (3). 


Remove cup washer (6), rubber mount (5) and outer 
spacer (4). 


Remove jam nuts from pivot shaft. 
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Rear fork assembly 
Bearing/spacer assembly 
Pivot shaft 

Outer spacer 

Mount 

Cup washer 

Nut 

Fork bracket 


ONOOPena 


Figure 2-91. Pivot Shaft Components 


INSTALLATION 


1. 


See Figure 2-92. With the slot on the outboard side 
between the twelve and one o'clock positions, install rubber 
mount on inner-right side of frame. Be sure that index tab 
in mount cavity fully engages slot in rubber mount. 


Place outer spacer into right side fork tube. 


Move the fork into approximate position and loosely install 
lower shock absorber bolts. 


Work the rear fork into position between the transmission 
mount and the right-rear fork mount. If necessary, carefully 
tap fork into position using a rubber mallet. 


Coat pivot shaft with anti-seize lubricant. Avoid getting 
anti-seize on threads of pivot shaft. 


10. 


11. 


12. 


13. 


14. 


15. 
16. 
17. 


18. 
19. 
20. 


21. 


See Figure 2-86. Slide pivot shaft from left side of motor- 
cycle through left side fork and transmission mount. Guide 
end of pivot shaft through hole in right rubber mount. 


With larger OD outboard, slide outer spacer (4) onto left 
end of pivot shaft (3) until seated on shoulder of shaft. 


Install rubber mount (5) with the flat side inboard toward 
outer spacer. 


Install cup washer (6) with the concave side facing in 
toward the rubber mount. 


See Figure 2-84. Rotate the left rubber mount so the slot 
is between the eleven and twelve o'clock positions. Install 
left side fork bracket (2) fitting index tab into rubber mount 
slot. 


Apply two drops of Loctite Medium Strength Threadlocker 
243 (blue) to threads of fork bracket bolts (1) and secure 
left side fork bracket. Tighten bolts to 55-65 ft-lbs (74.6- 
88.1 Nm). Remove chrome plug (3) from left side. 


With the concave side inboard, slide cup washer onto end 
of pivot shaft. 


See Figure 2-85. Apply two drops of Loctite Medium 
Strength Threadlocker 243 (blue) to threads of both pivot 
shaft nuts and install on pivot shaft. 


Hold one nut and tighten other nut to 55-66 ft-lbs (74.6- 
89.5 Nm). 


Verify that rear fork assembly moves freely. 
Install chrome plugs. 


Remove lower shock mounting bolts and apply two or 
three drops of Loctite Medium Strength Threadlocker 243 
(blue) to threads. Install bolts and tighten to 35-40 ft-Ibs 
(47-54 Nm). 


Install belt guard. 
Seat caliper bracket on anchor weldment of rear fork. 


Capture rear brake line hose in two cable clips at top of 
right side fork. Rear cable clip also captures rear wheel 
speed sensor cable on ABS equipped motorcycles. 


Install rear wheel. See 2.5 REAR WHEEL. 
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Figure 2-92. Right-Side Mount 
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CLUTCH CABLE 


REMOVAL 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove right side exhaust system. See 4.19 EXHAUST 
SYSTEM. 


See Figure 2-93. Slide rubber boot off clutch cable 
adjuster. Loosen jam nut. Back away from cable adjuster. 
Move adjuster toward jam nut to introduce free play at 
hand lever. 


See Figure 2-94. Remove retaining ring from pivot pin 
groove at bottom of clutch lever bracket. Remove pivot 
pin. 

Remove clutch hand lever from clutch lever bracket. If 
necessary, remove handlebar clamp from clutch lever 
bracket. 


Remove anchor pin and clutch cable eyelet from clutch 
hand lever. 


Remove the magnetic drain plug at the bottom right side 
of the oil pan and drain the transmission lubricant into a 
suitable container. Remove the filler plug/dipstick. 


Remove and disassemble clutch release cover. Remove 
and discard gasket. See 6.5 CLUTCH RELEASE COVER. 
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Retaining ring 

Pivot pin 

Clutch lever bracket 
Hand lever 
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Anti-rattle spring and screw 
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. Handlebar clamp 
10. Anchor pin 

11. Clutch cable 

12. O-ring 
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Cable end 


Figure 2-93. Clutch Cable Adjuster 
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10. 


Figure 2-94. Clutch Hand Lever Assembly 


See Figure 2-95. Cut cable strap to free clutch cable from 
right frame downtube. Continue as follows: 


a. FLHR/C: See Figure 2-96. Remove acorn nut to 
release P-clamp from stud in upper fork bracket. 
Remove clutch cable from P-clamp. 


b. FLHX, FLHT/C/U: See Figure 2-97. Remove outer 
fairing. See 2.37 UPPER FAIRING AND WIND- 
SHIELD: FLHX, FLHT/C/U. Cut cable strap to release 
clutch cable from left fairing bracket. 


c. FLTR: Release clutch cable from cable clip anchored 
in hole on left side of instrument nacelle. 


Remove clutch cable from motorcycle. 


INSTALLATION 


1. 


See Figure 2-94. Insert clutch cable eyelet into groove of 
clutch hand lever aligning eyelet with hole without bushing. 
Insert anchor pin through lever and eyelet. 


Insert lever into groove of clutch lever bracket fitting sleeve 
at end of cable housing into bore on inboard side of 
bracket. 


Align hole in hand lever with hole in bracket and install 
pivot pin. Install retaining ring in pivot pin groove. 


See Figure 2-94. If removed, secure handlebar clamp to 
clutch lever bracket. Starting with the top screw, tighten 
screws to 60-80 in-Ibs (6.8-9.0 Nm). 


HOME 


5. 


Start clutch cable routing as follows: 


a. FLHR/C: See Figure 2-96. Capture clutch cable in P- 
clamp. Slide P-clamp on stud in upper fork bracket 
and install acorn nut. On left side of steering head, 
run cable downward between engine guard and front 
of left frame downtube. 


b. FLHX, FLHT/C/U: See Figure 2-97. Feed clutch cable 
through grommet on left side of inner fairing. Route 
cable on inboard side of left fairing bracket between 
upper and lower wings of radio (or storage box) sup- 
port bracket. Cable strap clutch cable to left fairing 
bracket using oblong hole at this location. Run the 
cable downward along left side of steering head, and 
then between engine guard and front of left frame 


downtube. Install the outer fairing. See 2.37 UPPER 


FAIRING AND WINDSHIELD: FLHX, FLHT/C/U. 


c. FLTR: Capture clutch cable in cable clip and anchor 
clip in hole on left side of instrument nacelle. Run 
cable forward and then rearward beneath instrument 
nacelle following left side of steering head. Run cable 
downward between engine guard and front of left 
frame downtube. 


1. P-clamp 
2. Acorn nut 


Figure 2-96. FLHR/C Clutch Cable Routing (Left Side View) 


\\ \ 


1. Cable strap 


2. Right frame downtube 


Figure 2-95. Clutch Cable Routing (Right Side View) 


Figure 2-97. Secure Clutch Cable to Fairing Bracket 


6. All Models: See Figure 2-95. Continue downward progres- 


sion while crossing to right side of motorcycle and then 
run cable between outboard side of voltage regulator and 
inboard side of right frame downtube. Secure clutch cable 
to downtube through hole in crossbrace using cable strap. 
Following inboard side of frame downtube, route cable 
between bottom of cam cover and top of lower frame tube 
to area of clutch release cover. 


7. Assemble and install clutch release cover with new gasket. 
See 6.5 CLUTCH RELEASE COVER. 


8. Tighten clutch cable fitting to 90-120 in-Ibs (10.2-13.6 


Nm). 


9. Check O-ring on the transmission drain plug for tears, cuts 


or general deterioration. Replace as necessary. 


10. Install transmission drain plug. Tighten to 14-21 ft-Ibs (19- 
28 Nm). 
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11. Fill transmission. See 1.8 TRANSMISSION LUBRICANT. 12. Adjust the clutch cable. See 1.11 CLUTCH. 


13. Install right side exhaust system. See 4.19 EXHAUST 
SYSTEM. 


14. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


Figure 2-98. Clutch Release Cover Torque Sequence (Short 
Screws at Locations 1 and 6) 
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HANDLEBARS 


ADJUSTMENT 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Gain access to upper handlebar clamp: 
a. FLHR/C:See Figure 2-99 and Figure 2-100. Remove 
decorative plate from handlebar clamp shroud. 


b. FLHX, FLHT/C/U: Remove fairing cap. See 
2.38 FAIRING CAP: FLHX, FLHT/C/U. 


c. FLTR: Remove instrument 
2.42 INSTRUMENT BEZEL: FLTR. 


bezel. See 


Loosen rear screws on the upper handlebar clamp. On 
FLTR models, loosen the front screws instead. 


Position handlebars for rider posture and comfort. 


To be sure that the handlebars are centered, verify that 
the knurled area on the outboard side of the left side 
handlebar clamp is equal to that on the right side. 


Snug upper handlebar clamp screws. 


Slowly turn handlebars to the full right fork stop and then 
the full left fork stop to be sure there is no contact with the 
fuel tank. If contact occurs and handlebars are properly 
aligned, raise handlebars as necessary until the proper 
clearance is obtained. 


Tighten the upper handlebar clamp screws to 16-20 ft-lbs 
(21.7-27.1 Nm). 


Reassemble: 


a. FLHR/C: See Figure 2-99. Install decorative plate 
onto handlebar clamp shroud. 


b. FLHX, FLHT/C/U: Install fairing 
2.38 FAIRING CAP: FLHX, FLHT/C/U. 


c. FLTR: Install instrument bezel. See 2.42 INSTRU- 


cap. See 


MENT BEZEL: FLTR. 


. If necessary, adjust left and right handlebar switch controls 


as follows: 

a. Loosen two screws securing handlebar clamp to 
clutch lever bracket (left) or master cylinder reservoir 
(right). 

b. Position switch controls for rider posture and comfort. 


c. Beginning with top screw, tighten screws securing 
handlebar clamp to clutch lever bracket to 72-108 in- 
Ibs (8-12 Nm). 


d. Beginning with top screw, tighten screws securing 
handlebar clamp to master cylinder reservoir to 72-80 
in-Ibs (8-9 Nm). 


. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


Figure 2-100. Loosen Upper Handlebar Clamp Screws 


(FLHR/C) 


REMOVAL 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove or disconnect twist grip sensor jumper harness 
depending upon whether the handlebar is being replaced 
or just removed. See 4.10 TWIST GRIP SENSOR. 


Place blanket or protective cover over front of fuel tank to 
protect against scratches or other damage. 
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Gain access to upper handlebar clamp: 


a. FLHR/C: Remove handlebar clamp shroud. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


b. FLHX, FLHT/C/U: Remove fairing cap. See 
2.38 FAIRING CAP: FLHX, FLHT/C/U. Remove radio 
(or storage box). See 7.33 ADVANCED AUDIO 
SYSTEM. 


c. FLTR: Remove instrument nacelle. 
2.43 INSTRUMENT NACELLE: FLTR. 


See 


Remove right and left handlebar switch controls. See 
7.40 HANDLEBAR SWITCH ASSEMBLIES апа 
7.40 HANDLEBAR SWITCH ASSEMBLIES, respectively. 


Remove upper handlebar clamp screws. Remove upper 
handlebar clamp and handlebar. 


INSTALLATION 


1. 


Place handlebars on lower handlebar clamps. Install upper 
handlebar clamp and loosely install clamp screws. 


Verify that the handlebars are centered, and snug upper 
handlebar clamp screws. 


Slowly turn handlebars to the full right fork stop and then 

the full left fork stop to be sure there is no contact with the 

fuel tank. If contact occurs and handlebars are properly 

aligned, raise handlebars as necessary until the proper 

clearance is obtained. 

Tighten upper handlebar clamp screws as follows: 

a. Tighten front screws until upper and lower handlebar 
clamps make contact. 

b. Tighten rear screws to 16-20 ft-lbs (21.7-27.1 Nm). 


c. Tighten front screws to 16-20 ft-lbs (21.7-27.1 Nm). 


NOTE 


A slight gap will exist between the upper and lower clamps at 
the rear of the handlebars after tightening. 


5. 


8. 


Install left hand grip, if removed. See 2.26 HANDLEBARS, 
Left Hand Grip. 
Install right and left handlebar switch controls. See 


7.40 HANDLEBAR SWITCH ASSEMBLIES апа 
7.40 HANDLEBAR SWITCH ASSEMBLIES, respectively. 


Reassemble: 


a. FLHR/C: Install handlebar clamp shroud. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


b. FLHX, FLHT/C/U: Install fairing cap. See 
2.38 FAIRING CAP: FLHX, FLHT/C/U. Install radio 
(or storage box). See 7.33 ADVANCED AUDIO 
SYSTEM. 


c. ЕШТЕ: Install instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


Install or connect twist grip sensor jumper harness 
depending upon whether the handlebar was replaced or 
just removed. See 4.10 TWIST GRIP SENSOR. 


Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


2-76 2009 Touring Service: Chassis 


10. Turn ignition/light key switch to IGNITION and test each 


11. 


handlebar switch for proper operation. 


Apply front brake hand lever to test operation of brake 
lamp. 
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Screw 
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Figure 2-101. Handlebar Clamp Assemblies 


LEFT HAND GRIP 

Removal 

1. Remove left handlebar switch controls. See 
7.40 HANDLEBAR SWITCH ASSEMBLIES. 

2. Usea sharp blade to carefully cut rubber and then peel 
off handlebar. 

3. Thoroughly clean handlebar to remove all residual 


adhesive. 


HOME 


Installation 


1. Obtain а new left hand grip and Harley-Davidson Adhesive 
(Part No. 99839-95). Apply a coat of the adhesive to the 
inside surface of the grip 1.0 in. (25.4 mm) from the open 
end. Apply a coat to the end of the handlebar. 


NOTE 
If the left hand grip is patterned, align it with the pattern on the 
right grip with the throttle in the fully closed position. 


2. Immediately push grip completely onto end of handlebar 
using a twisting motion. Do not hesitate when installing 
grip or adhesive may dry before installation is complete. 


3. Let 6-8 hours elapse at 70 °F (21 °C) to allow adhesive to 
fully cure. 


4. Install left handlebar switch controls. See 
7.40 HANDLEBAR SWITCH ASSEMBLIES. 


RUBBER MOUNTS 


NOTE 


For complete disassembly of the handlebar clamp assemblies 
and/or to replace the rubber mounts, proceed as follows. 


General 


1. бее Figure 2-101. Loosen bolts (7) securing lower clamps 
(3) to upper fork bracket. 


2. Remove handlebars from lower 


2.26 HANDLEBARS, Removal. 


clamps. Зее 


Removal 
1. Remove bolts (7), washer (10) and cup washers (4). 


2. Remove lower handlebar clamp (3), flat washer (4) and 
cup washer from top of upper fork bracket. 


Pull bushings (6) from fork bracket bore and spacers (5). 


Discard bushings. 
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Figure 2-103. Remove Upper Bushing (Right Side) 
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Figure 2-104. Remove Bolt, Large Washer, and Lower Cup 
Washer (Right Side) 
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Figure 2-102. Remove Flat Washer and Upper Cup Washer 
(Right Side) 


Figure 2-105. Remove Spacer from Lower Bushing 


Installation 


1. See Figure 2-105. Insert spacers into new bushings until 
flush with outboard side of collar. 


2. Insert bushing into bore at bottom of upper fork bracket 
fitting collar of bushing over lip of boss. 
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See Figure 2-103. Insert bushing into bore. 6. Apply two or three drops of Loctite Medium Strength 
Threadlocker 243 (blue) to threads of bolt. Install lower 


4. Install large flat washer (right only) and cup washer on handlebar clamp and turn bolt until snug. 


bolt. Insert bolt into bushing fitting concave side of cup 


washer over collar of bushing. Installation: General 
5. Install cup washer over threaded end of bolt fitting concave 1. Install handlebars and upper handlebar clamp. See 
side over collar of bushing. Install ground wire ring terminal 2.26 HANDLEBARS , Installation. 


(left side) or small flat washer (right side). . 
2. Tighten lower clamp bolts to 30-40 ft-lbs (40.7-54.2 Nm). 


3. Complete assembly of motorcycle. See 2.26 HANDLE- 
BARS, Installation. 
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MIRRORS 2.27 


ALL MODELS EXCEPT FLHX 


Removal 
1. Remove acorn nut and lock washer. 


2. SeeFigure 2-106. Remove mirror. 
Installation 


1. Insert threaded stem of mirror into hole in clutch or brake 
lever bracket. 


2. Install lock washer and acorn nut. 


3. Adjust mirror as necessary and tighten acorn nut to 60-96 
in-Ibs (6.8-10.8 Nm). 
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Figure 2-107. Remove Outer Fairing (FLHX) 
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1. Acorn nut 
2. Lock washer 
3. Mirror 


1. Threaded stud 
Figure 2-106. Mirror Assembly (All Models Except FLHX) 2. Index pin 
3. Swivel block stamp 
4. Plastic washer 
FLHX 5. Stamped post 
. Flangen 
Removal у. 


Figure 2-108. Left Side Mirror Assembly (FLHX) 
1. Remove outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U. 


2. See Figure 2-107. Remove flange nut and plastic washer. NOTE 
Remove mirror. The letters "L" or "R" are stamped on the swivel blocks to dif- 


Installation ferentiate between left and right side mirrors. 
1. SeeFigure 2-108. With the rounded side of the mirror on 
the outboard side (and the bar and shield logo right side 
up), insert threaded stud and index pin on swivel block 
through holes in inner fairing. NOTE 
The letters "L" or "R" are stamped on the posts to differentiate 
between left and right side washers. 


2. With the post on the outboard side, place the plastic 
washer against the inner fairing engaging two holes in 
washer with threaded stud and index pin. 
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3. See Figure 2-107. Install flange nut on threaded stud and 5. Install outer fairing. See 2.37 UPPER FAIRING AND 
tighten to 30-40 in-Ibs (3.4-4.5 Nm). WINDSHIELD: FLHX, FLHT/C/U. 


4. Adjust mirror as necessary. 
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SEAT 


2.28 


SEAT: FLHT, FLTR, FLHX 
Removal 


CAUTION 


Detach passenger seat strap before removing seat. Failure 
to do so can result in damage to rear fender paint. (00225a) 


1. Open left side saddlebag. 


2. See Figure 2-109. Remove screw to release passenger 
seat strap from seat strap bracket. A firm tug may be 
necessary to free end of strap from slot of seat strap 
bracket. 


3. Draw free end of passenger seat strap to right side of 
motorcycle. 


4. Remove screw to detach seat mounting bracket from top 
of rear fender. 


5. See Figure 2-110. Push seat rearward to free slot from 
tongue on rear fuel tank bracket. 


Installation 
1. Place seat on frame. 


2. See Figure 2-110. Firmly push front of seat downward and 
then forward until slot engages tongue on rear fuel tank 
bracket. 


3. Align hole in seat mounting bracket with seat retention nut 
in rear fender. Install screw and tighten to 48-72 in-Ibs 
(5.4-8.1 Nm). 


NOTE 
If seat retention nut is damaged or lost, see 2.28 SEAT, Seat 
Retention Nut Replacement for instructions. 


4. Draw free end of passenger seat strap to left side of 
motorcycle. 


5. See Figure 2-109. Start screw to fasten passenger seat 
strap to seat strap bracket. Feed end of strap into slot of 
seat strap bracket and tighten screw to 48-72 in-Ibs (5.4- 
8.1 Nm). 


6. Close left side saddlebag. 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 


= 


Figure 2-109. Seat Strap Bracket Screw (FLHT/C/U) 
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1. Seat bottom slot 
2. Fuel tank rear bracket tongue 


Figure 2-110. Seat Mounting 
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SEAT: FLHTC/U 


SEAT: FLHR/C 


Removal 
1. Open left side saddlebag. 


2. See Figure 2-109. Remove screw to release passenger 
seat strap from seat strap bracket. A firm tug may be 
necessary to free end of strap from slot of seat strap 
bracket. 


3. Draw free end of passenger seat strap to right side of 
motorcycle. 


4. Open Tour-Pak to move passenger seat backrest out of 
the way. 


NOTE 
The seat mounting screw can not be accesses with the Tour- 
Pak mounted in the forward position. If installed in the forward 
position, remove Tour-Pak and temporarily install in the rear- 
ward position. Install in the original position after installing seat. 
See 2.31 TOUR-PAK for more information. 


5. Remove screw to detach seat mounting bracket from top 
of rear fender. To protect finish of Tour-Pak, cover rear 
seat mounting bracket with palm of hand. 


6. See Figure 2-110. While pushing seat forward, raise rear 
of seat until bracket clears Tour-Pak. Push seat rearward 
to free slot from tongue on rear fuel tank bracket. 


7. Remove seat from frame. 


Installation 
1. See Figure 2-110. Place seat on frame. 


2. То protect finish of Tour-Pak, cover rear seat mounting 
bracket with palm of hand. 


3. While raising rear of seat approximately 3 in. (76.2 mm), 
use other hand to firmly push front of seat downward and 
then forward until slot engages tongue on rear fuel tank 
bracket. 


4. Align hole in seat mounting bracket with seat retention nut 
in rear fender. Install screw and tighten to 48-72 in-Ibs 
(5.4-8.1 Nm). 


NOTE 
If seat retention nut is damaged or lost, see 2.28 SEAT, Seat 
Retention Nut Replacement for instructions. 


5. Draw free end of passenger seat strap to left side of 
motorcycle. 


6. See Figure 2-109. Start screw to fasten passenger seat 
strap to seat strap bracket. Feed end of strap into slot of 
seat strap bracket and tighten screw to 48-72 in-Ibs (5.4- 
8.1 Nm). 


7. Close left side saddlebag. 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 
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Removal 
1. Remove left side saddlebag. 
2. Remove screw (with flat washer) to remove passenger 


seat strap and saddlebag front mounting bracket from 
chrome frame tube cover. 


3. See Figure 2-111. Draw free end of passenger seat strap 
to right side of motorcycle (passing through slots in seat 
on FLHRC models). 


4. Remove screw to detach seat mounting bracket from top 
of rear fender. 


5. See Figure 2-110. Push seat rearward to free slot from 
tongue on rear fuel tank bracket. 


6. Remove seat from frame. 


Installation 
1. Place seat on frame. 


2. SeeFigure 2-110. Firmly push front of seat downward and 
then forward until slot engages tongue on rear fuel tank 
bracket. 


3. Align hole in seat mounting bracket with seat retention nut 
in rear fender. Install screw and tighten to 48-72 in-Ibs 
(5.4-8.1 Nm). 


NOTE 
If seat retention nut is damaged or lost, see 2.28 SEAT, Seat 
Retention Nut Replacement for instructions. 


4. SeeFigure 2-111. Draw free end of passenger seat strap 
to left side of motorcycle (passing through slots in seat on 
FLHRC models). 
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Figure 2-111. Route Passenger Seat Strap Through Slots 
(FLHRC) 


5. Insertscrew with flat washer through passenger seat strap 
and slotted hole of saddlebag front mounting bracket. 
Insert screw into forward hole in chrome frame tube cover. 
Snug screw, but do not tighten. 


HOME 


6. Install left side saddlebag. 


7. Tighten saddlebag front mounting bracket screw to 60-96 
in-Ibs (6.8-10.8 Nm). 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 


SEAT RETENTION NUT REPLACEMENT 


1. See inset of Figure 2-112. Slide retention nut over tapered 
end of cable strap, so that larger OD of nut rests on cable 
strap eyelet. From bottom of rear fender, feed cable strap 
up through fender hole. 


2. With tab on retention nut seated in notch of fender hole, 
pull up on cable strap to hold nut snug against underside 
of rear fender. From the side opposite the tab, slide on 
the retention washer to lock the position of the retention 
nut. Remove cable strap. 
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Figure 2-112. Install Seat Retention Nut 
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SADDLEBAGS 


2.29 


REMOVAL 


INSTALLATION 


1. Open saddlebag. 


2. See Figure 2-113. Rotate each stud (1) 1/4 turn counter- 
clockwise. Remove bail head studs with flat washers from 
grommets. 


NOTE 
On some HDI motorcycles, the bail wire has been removed 
from the quick release stud. In these cases, turn the stud with 
а large screwdriver. 


3. Remove saddlebag. 
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Figure 2-113. Saddlebag Quick-Release Fasteners 
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1. Position saddlebag on motorcycle aligning holes in grom- 
mets with those in front and rear mounting brackets. 


NOTE 
Heplace grommets if torn or deteriorated. Moisten new 
grommet with glass cleaner or soapy water and work smaller 
OD through hole into saddlebag. 


2. Place flat washers on bail head studs, if removed. 


3. With groove at end of stud held in a horizontal position, 
insert stud through holes in grommet and mounting 
bracket. When groove engages wire form spring, turn stud 
clockwise 1/4 turn until it locks in place. 


NOTES 
*  Onsome HDI motorcycles, the bail wire has been removed 
from the quick release stud. In these cases, turn the stud 
with a large screwariver. 


e See Figure 2-113. Molded rubber insert at bottom of 
saddlebag must fit snugly on lower saddlebag support rail 
(2). If saddlebag is not fully seated, loosen bolt securing 
mounting bracket to frame to adjust saddlebag fit. Tighten 
bolts to 12-15 ft-lbs (16.3-20.3 Nm) after seating 
saddlebag. 


4. Close saddlebag. 


SADDLEBAG SERVICE 


SADDLEBAG HARDWARE 
Removal 


1. Lay clean pad or blanket on work bench to protect painted 
surfaces of saddlebag. 


2. Remove saddlebag from motorcycle leaving lid open. See 
2.29 SADDLEBAGS. 


3. Lay saddlebag flat on pad with the inboard side facing up 
and the lid closest to you. 


4. Remove two T20 TORX screws to release check strap 
from lid. 


5. Remove two T15 TORX screws to release check strap 
from saddlebag. 


6. Remove two remaining T15 TORX screws to remove latch 
from saddlebag. 


NOTE 
This procedure assumes that the latch is NOT removed from 
the saddlebag lid. If there is doubt as to whether the procedure 
can be accomplished without scratching painted surfaces of 
the lid, then remove the five remaining T15 TORX screws to 
completely remove latch. 


7. Position lid right side up with latch closest to you. 


8. Seeupper frame of Figure 2-114. Raise latch slightly and 
rotate hinge on inboard side so that it is topside with the 
two plastic rub bars pointed upward. 


9. See lower frame of Figure 2-114. Rotate rub bar section 
of hinge to expose hinge pin and spring. Using a flat tip 
screwdriver, carefully bend crimped end link outward. 


NOTE 
The end link on opposite side of hinge has a weld spot that 
prevents pin removal. 


10. Reposition lid so that it is upside down with the latch 
farthest from you. Rotate hinge so that plastic rub bars 
are positioned beneath latch and spring is topside. 


11. See upper frame of Figure 2-115. Using a needle nose 
pliers, grasp pin through opening just outboard of the 
spring and push toward the crimped link side. Work pin in 
this manner until end can be seen exiting crimped link. If 
necessary, pry crimped link outward a little more to achieve 
the desired result. 


12. See lower frame of Figure 2-115. Grasping end with needle 
nose pliers, slowly pull pin from links until spring can be 
slid off opposite end. Only pull pin as far as necessary to 
remove spring. 


Figure 2-114. Lid Right Side Up With Latch on Near Side 
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Figure 2-115. Lid Up Side Down With Latch on Far Side 


Installation 


1. Зее lower frame of Figure 2-115. Slide new spring onto 
end of pin and orient spring. 


2. Slide pin back through links. Using tapered end of needle 
nose pliers, push end of pin into crimped link. 


3. See Figure 2-114. Reposition lid so that it is right side up 
with latch closest to you. As before, raise latch slightly and 
rotate hinge on inboard side so that it is topside with plastic 
rub bars pointing upward. Now rotate rub bar section of 
hinge to expose hinge pin and spring. 


4. Holding lid down with elbow, if necessary, use a pliers to 
bend crimped link back into its original position, so that 
pin is captured and will not back out of hinge. 


5. Reposition lid so that it is upside down with the latch 
farthest from you. Move saddlebag forward for reinstalla- 
tion of lid. Align four holes in saddlebag with those in latch. 
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10. 


Install two inboard T15 TORX screws to fasten latch to 
saddlebag. Alternately tighten screws to 20-25 in-Ibs (2.3- 
2.8 Nm). 


Align holes in check strap with those in lid and saddlebag. 
Orient check strap so that logo is topside with the bottom 
of the bar and shield on the lid side. 


Install two T15 TORX screws to fasten check strap and 
latch to saddlebag. Alternately tighten screws to 20-25 in- 
Ibs (2.3-2.8 Nm). 


Install two T20 TORX screws to fasten check strap to lid. 
Alternately tighten screws to 18-20 in-Ibs (2.0-2.3 Nm). 


Close saddlebag and install on motorcycle. See 
2.29 SADDLEBAGS. 


SADDLEBAG GUARD/SUPPORT RAIL 


Removal 


Remove saddlebag. See 2.29 SADDLEBAGS. 


Remove fasteners (8) that secure muffler mount to muffler. 


See Figure 2-116. Disassemble saddlebag guard, support 
and/or rails as necessary. 


Installation 


1. 


See Figure 2-116. Assemble saddlebag guard, support 
and/or rails as necessary. Install grab strap (9) along with 
forward mounting bracket. Air suspension fitting (10) is 
also secured on left side by fastener (2). Refer to 
Table 2-19 for the correct fastener torque specifications. 


Secure muffler to lower rail (12 or 13). Install screws (8) 
and tighten to 96-144 in-Ibs (10.8-16.3 Nm). 


Install saddlebag. See 2.29 SADDLEBAGS. 


Table 2-19. Saddlebag Support/Guard Fastener Torque 


Specifications 


ITEM TORQUE 


12-15 ft-Ibs (16.3-20.3 Nm) 


15-20 ft-lbs (20.0-27.0 Nm) 


15-20 ft-lbs (20.0-27.0 Nm) 


32-36 ft-lbs (43.4-48.8 Nm) 


70-100 in-Ibs (8.0-11.0 Nm) 


72-120 in-Ibs (8.0-14.0 Nm) 
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30-50 in-Ibs (3.0-6.0 Nm) 


ire 
A 


15-20 ft-lbs (20.3-27.1 Nm) 
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Forward mounting bracket fastener 
Support-to-fender fastener 

Side rail-to-support fastener 
Guard-to-frame fastener 

Support rail-to-guard fastener 

Side guard-to-front guard fastener 
Rail clamp fasteners 

Muffler mount fasteners 
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9. Grab strap 

10. Air suspension fitting 

11. Side rails (FLHTC, FLHTCU) 

12. Front and lower rails (All except FLTR, FLHX) 

13. Support assembly (FLTR, FLHX) 

14. Rear fender support-to-saddlebag support fastener 
15. Flange locknut 


Figure 2-116. Saddlebag Support 
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TOUR-PAK 


REMOVAL/INSTALLATION 


Removal 


1. Open Tour-Pak and remove mat (FLHTC) or map pouch 
and inner liner (FLHTCU). 


2. Separate radio antenna cable connector [51]. Release 
cable from two adhesive clips at bottom of Tour-Pak. 


3. See Figure 2-117. Disconnect Tour-Pak lights connector 
(3). 


4. Pull grommet (4) into Tour-Pak and remove Нот тат 
harness conduit. 


5. Feed main harness conduit and connectors through hole 
in Tour-Pak. 


6. Release rear headset receptacle from bracket at bottom 
of left side speaker box. 


7. FLHTCU: See Figure 2-118. Disconnect CB antenna cable 
connector (1). Release cable from two adhesive clips at 
bottom of Tour-Pak. 


8. Pull right side grommet (3) into Tour-Pak and remove from 
CB antenna cable. Feed CB antenna cable through hole 
in Tour-Pak. 


9. FLHTCU: See Figure 2-119. Remove three fasteners (1) 
and flat washers to release each speaker box (2). 


NOTE 
Make note of which set of locating holes are used to mount 
Tour-Pak. 


10. Remove four bolts and lock washers (4) from inside Tour- 
Pak. Be sure to have a firm grasp on the Tour-Pak as the 
bolts are removed. Remove Tour-Pak. 
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1. Radio antenna cable 

2. Adhesive clip 

3. Tour-pak lights connector [12] 
4. Grommet 


Figure 2-117. Disconnect Tour-Pak Lights Connector 
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1. CBantenna cable connector [50] 
2. Adhesive clip 


3. Grommet 


Figure 2-118. Disconnect CB Antenna Cable Connector 
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Speaker box fasteners 
Speakers 

Ground ring terminal 
Bolts and lock washers (4) 


Pena 


Figure 2-119. Tour-Pak Mounting Bolts 


Installation 
1. Place Tour-Pak on luggage rack and open lid. 


2. See Figure 2-119. Install four bolts (4) from inside Tour- 
Pak. Install radio antenna ground ring terminal (3) under 
lock washer of left-rear bolt. 


3. Inacrosswise pattern, tighten bolts to 96-120 in-Ibs (10.8- 
13.6 Nm). 


HOME 


10. 


11. 


Install speaker boxes and secure with fasteners and flat 
washers (1). Tighten fasteners to 25-35 in-Ibs (2.8-4.0 
Nm). 


FLHTCU: See Figure 2-118. Pass CB antenna cable 
through hole in Tour-Pak. Capture cable in grommet. Install 
grommet in hole with the larger OD facing inside. 


Connect CB antenna cable connector (1). Capture cable 
in two adhesive clips (2) at bottom of Tour-Pak. 


Capture rear headset receptacle in bracket at bottom of 
left side speaker box. 


See Figure 2-117. Feed connectors and main harness 
conduit through hole in Tour-pak. Capture conduit in 
grommet. Install grommet in hole with the larger OD facing 
inside. 


Connect Tour-pak lights connector (3). 


Mate radio antenna cable connector to antenna. Capture 
cable in two adhesive clips at bottom of Tour-Pak. 


Install molded liner and map pouch (FLHTCU) or rubber 
mat (FLHTC) in Tour-Pak. 


ADJUSTMENT 


NOTE 


The Tour-Pak can be moved forward/rearward approximately 
1 in. (25.4 mm) for best passenger comfort. 


1. 


Open Tour-Pak and remove mat (FLHTC) or map pouch 
and inner liner (FLHTCU). 


See Figure 2-119. Remove four bolts and lock washers 
(4) from inside Tour-Pak. Be sure to have a firm grasp on 
the Tour-Pak as the bolts are removed. 


Move Tour-Pak to the desired position. 


See Figure 2-119. Install four bolts (4) from inside Tour- 
Pak. Install radio antenna ground ring terminal (3) under 
lock washer of left-rear bolt. 


In a crosswise pattern, tighten bolts to 96-120 in-Ibs (10.8- 
13.6 Nm). 


Verify that wire harness to Tour-pak is not bunched or 
stretched at any point. Rearrange wire harness if neces- 
sary and install new cable straps. 


Install molded liner and map pouch (FLHTCU) or rubber 
mat (FLHTO) in Tour-Pak. 


LUGGAGE RACK/TOUR-PAK SUPPORT 


Removal 


1. 


Remove cable straps as required to free harnesses from 
luggage rack. Take note of cable strap locations for reas- 
sembly. 


See Figure 2-120. Remove fastener (5), seat strap (4), 
and forward saddlebag bracket (3). 


Remove fastener (6) and remove cover (1). 


Remove two fasteners (2) from each side and remove 
luggage rack. 
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1. Cover (2) 
2. Fastener, luggage rack to fender support (4) 
3. Forward saddlebag bracket (2) 


4. Seat strap 
5. Cover fastener, front (2) 
6. Cover fastener, rear (2) 


Figure 2-120. Luggage Rack 


Assembly and Installation 


1. 


2. 


See Figure 2-120. Install luggage rack and start fasteners 
(2 and 6). 


Tighten fasteners (2) to 15-20 ft 16$ (20.3-27.1 Nm). 


Remove fastener (6) and install cover (1). Secure cover, 
front saddlebag bracket (3), and seat strap (4) with 
fastener (5) and flat washer. Do not tighten at this time. 


Install fastener (6) and tighten to 15-20 ft lbs (20.3-27.1 
Nm). 
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5. Secure harnesses as necessary to the luggage rack. is securely engaged with lower support and tighten 


6. Secure saddlebags, rotating brackets (3) as necessary to МЕБЕЛ а МЕЕ are еу 


align with forward saddlebag fastener. Verify saddlebag 
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TOUR-PAK SERVICE 


2.32 


LOCKSET 
Removal 


NOTE 


For replacement of the lockset catch, see 2.32 TOUR-PAK 
SERVICE, Latches/Lockset Catch. 


1. See Figure 2-121. Remove hex nut (7), internal tooth 
lockwasher (6), cam hook (5) and cam washer (4). 
Remove jam nut and lock guide. 


2. See Figure 2-122. Remove lockset (3). Remove thin 
washer (2) from threaded body of lockset. 
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Lock guide 
Jam nut 
Lockset 
Cam washer 
Cam hook 
Lockwasher 
Hex nut 
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Figure 2-121. Lockset Assembly 
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1. Lockset 

2. Thin washer 
3. Cam stop 

4. Threaded stud 
5. Cam washer 
6. Cam hook 


Figure 2-122. Lockset Mechanism 


Installation 


1. See Figure 2-122. Slide thin washer (2) down threaded 
body of lockset. 


With cam stop (3) facing toward front of Tour-Pak lid, install 
lockset into hole. 


See Figure 2-121. Install lock guide (1) as shown. 
4. Install jam nut and tighten to 30-45 in-Ibs (3.4-5.1 Nm). 


5. Verify that groove in threaded stud of lockset is facing rear 
of Tour-Pak lid. Use key to rotate threaded stud, if neces- 
sary. 


6. See Figure 2-122. Align cam hook (6) and cam washer 
(b) as shown. With the cam hook toward the front of Tour- 
Pak lid and cam washer on the inboard side, slide 
assembly down threaded stud. 


7. Install internal tooth lockwasher and hex nut onto threaded 
stud. Tighten hex nut to 25-35 in-Ibs (2.8-4.0 Nm). 


HINGES 

PART NUMBER TOOL NAME 
HD-39787A RIVET TOOL 
Removal 


1. Remove tether. See 2.32 TOUR-PAK SERVICE, Tether. 


2. Holding hinge pin with a T25 TORX bit (inboard side), 
remove T15 TORX screw (outboard side). 


3. Remove hinge pin from hinge. 


4. Repeat previous steps to remove second hinge pin. 
Remove Tour-Pak lid. 


5. Using a 3/16 inch drill bit, drill out eight rivets from inside 
Tour-Pak. 


6. Remove hinge and backplates. 


Installation 


1. With the head of the new rivet on the outboard side of the 
Tour-Pak, slide rivet through holes in hinge, Tour-Pak and 
backplate. 


2. See Figure 2-123. Obtain RIVET TOOL (Part No. HD- 
39787А). 


3. Orient tool so that head of rivet is seated in depression of 
drive head. Turn adjuster thumbscrew in or out of handle 
until both ends of rivet are captured. 


4. Slowly squeeze handle of tool to compress rivet. Turn 
adjuster thumbscrew slightly in a clockwise direction and 
then squeeze handle again to further compress rivet. 
Repeat step as necessary until rivet is fully installed. 


NOTE 
Compress rivet in small increments only. This method provides 
for best retention and alignment of parts and avoids possible 
damage to tool and painted surfaces of Tour-Pak. 


5. Repeat previous steps to install remaining rivets. 
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6. Install lid onto Tour-Pak engaging upper and lower hinges. 


7. Install hinge pin with the T25 TORX bit recess on the 
inboard side of the hinge. 


8. Apply a small dab of Loctite High Strength Threadlocker 
262 (red) to threads of T15 TORX screw. 


9. Install T15 TORX screw into hinge pin and tighten to 20-25 
in-Ibs (2.3-2.8 Nm). 


10. Repeat previous steps to install second hinge pin. 
11. Install tether. See 2.32 TOUR-PAK SERVICE, Tether. 
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1. Adjuster thumbscrew 
2. Drive head 


Figure 2-123. Rivet Tool (HD-39787A) 


LATCHES/LOCKSET CATCH 


Removal 


1. Remove two T15 TORX screws (with flat washers) to 
release rear latch and spacer from right side of Tour-Pak. 


2. See Figure 2-124. Remove two T15 TORX screws to 
release front latch, spacer and lockset catch from Tour- 
Pak. 


Installation 


1. Рот inside Tour-Pak, slide two short T15 TORX screws 
(with flat washers) through rear holes on right side of Tour- 
Pak. 


2. With open side of spacer facing Tour-Pak and rib at 
bottom, slide spacer over ends of screws. 


3. Apply a small dab of Loctite Medium Strength Threadlocker 
243 (blue) to threads of screws and start into threaded 
bosses on latch. Properly oriented, portion of latch not 
mated with spacer should be at the top. 


4. Tighten screws to 20-25 in-Ibs (2.3-2.8 Nm). 


5. See Figure 2-124. Slide two long T15 TORX screws 
through holes in lockset catch. From inside Tour-Pak, slide 
screws through front holes on right side of Tour-Pak. 
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Properly oriented, flat side of lockset catch should be 
topside. 


6. With open side of spacer facing Tour-Pak and rib at 


bottom, slide spacer over ends of screws. 


7. Apply asmall dab of Loctite Medium Strength Threadlocker 
243 (blue) to threads of screws and start into threaded 
bosses on latch. Properly oriented, portion of latch not 
mated with spacer should be at the top. 


8. Tighten screws to 20-25 in-Ibs (2.3-2.8 Nm). 
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1. Lockset catch 
2. T15 ТОНХ screw 
3. Front latch 


Figure 2-124. Front Latch Assembly 


CATCHES 


Removal 


1. Using a 3/16 inch drill bit, drill out two rivets from inside 
Tour-Pak lid. 


2. Remove catch and backplate. 


Installation 


1. With the head of the new rivet on the outboard side of the 
Tour-Pak, slide rivet through holes in catch, Tour-Pak lid 
and backplate. 


2. Install rivets. See 2.32 TOUR-PAK SERVICE, Hinges. 
TETHER 
Removal 


NOTE 


Exercise caution to keep lid from opening beyond the normal 
90 degree of travel or damage to painted surfaces can occur. 


1. See Figure 2-125. Remove T15 TORX screw from 
threaded boss on tether bracket. 


2. Remove tether eyelet and wave spring from threaded 
boss. 


HOME 


3. Repeat previous steps to remove opposite end of tether 
from second tether bracket. 

Installation 

1. With the concave side toward the tether bracket, install 
wave spring onto threaded boss. 

2. Install tether eyelet onto threaded boss. 

3. Apply a small dab of Loctite High Strength Threadlocker 
262 (red) to threads of T15 TORX screw. 

4. See Figure 2-125. Install screw into threaded boss and 
tighten to 20-25 in-Ibs (2.3-2.8 Nm). 

5. Repeat previous steps to fasten opposite end of tether to 


second tether bracket. 
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Tether bracket (lid) 
T15 TORX screw 
Tether eyelet 
Wave spring 

Black nylon rivet 
Flange nut 
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Figure 2-125. Tour-Pak Tether Bracket Assembly 


TETHER BRACKETS 


Removing Tether Bracket from Tour-Pak 


1. 
2. 


3. 


Remove tether. See 2.32 TOUR-PAK SERVICE, Tether. 


Using a 3/16 inch drill bit, drill out four rivets from inside 
Tour-Pak. 


Remove tether bracket and backplate. 


Removing Tether Bracket from Tour-Pak Lid 


1. 
2. 


Remove tether. See 2.32 TOUR-PAK SERVICE, Tether. 


See Figure 2-125. From inside Tour-Pak lid, center a 3/32 
inch punch on pin at center of black nylon rivet. Using a 
small hammer, gently tap pin out of rivet. At outside of 
Tour-Pak, pull rivet from holes in tether bracket, Tour-Pak 
lid and passenger backrest bracket. Repeat step to remove 
second nylon rivet. 


Remove two flange nuts from studs of passenger backrest 
bracket and remove tether bracket. 


Installing Tether Bracket on Tour-Pak Lid 


1. 


4. 


See Figure 2-125. From inside Tour-Pak lid, install tether 
bracket on studs of passenger backrest bracket and start 
flange nuts. 


At outside of Tour-Pak, insert black nylon rivet through 
holes in passenger backrest bracket, Tour-Pak lid and 
tether bracket. Insert pin into head of rivet until flush. Install 
second rivet in the same manner. 


Alternately tighten flange nuts to 40-60 in-Ibs (4.5-6.8 
Nm). 


Install tether. See 2.32 TOUR-PAK SERVICE, Tether. 


Installing Tether Bracket on Tour-Pak 


1. 


With the head of the new rivet on the outboard side of the 
Tour-Pak, slide rivet through holes in backplate, Tour-Pak 
and tether bracket (with the threaded boss topside). 


Install rivets. See 2.32 TOUR-PAK SERVICE, Hinges. 
Install tether. See 2.32 TOUR-PAK SERVICE, Tether. 


2009 Touring Service: Chassis 2-93 


HOME 


TOUR-PAK LIGHTS 


2.33 


GENERAL 


All domestic model Ultra Tour-Paks are equipped with side 
marker lights. Ultra models also have rear wrap-around lights, 
each of which contains a 2-filament lamp. One filament is a 
supplemental brake light and the other a supplemental tail 
lamp. 


SIDE MARKER LIGHTS (FLHTCU) 
Removal 


1. Remove map pouch and molded liner from Tour-Pak. 


2. See Figure 2-127. Disconnect side marker lights connector 
(4 or 5). 


3. Remove two T15 TORX screws and remove side marker 
lights. 


Installation 


1. See Figure 2-127. Feed socket through hole in Tour-Pak 
and place side marker lights into position. 


2. Install two T15 TORX screws and tighten to 20-25 in-Ibs 
(2.3-2.8 Nm). 


3. Connect side marker lights connector (4 or 5). 


4. Install molded liner and map pouch. Close Tour-Pak. 
TOUR-PAK LIGHTS HARNESS 


Removal 


1. SeeFigure 2-126. Remove right-rear fastener (1), external 
tooth lockwasher (2) and flange nut (4) to release harness 
ground ring terminal (3). 


2. SeeFigure 2-127. Remove tail lamp bulb socket from both 
wrap-around lights. 


3. Disconnect two side marker lights connectors. Release 
harness from adhesive clips. 


4. SeeFigure 2-126. Remove five remaining flange nuts (4) 
from bottom of Tour-Pak. 


5. Remove two left side attaching screws (5) and lock 
washers. 


6. Loosen two right side attaching screws (6) several turns 
but do not remove. 


7. Lift left side of metal plate enough to remove harness from 
underneath it. 


8. Remove Tour-Pak lights harness. 
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Right-rear fastener 

External tooth washer 
Ground ring terminal 
Flange nut (6) 

Left side attaching screws 
Right side attaching screws 
Ground ring terminal 


Figure 2-126. Tour-Pak 


1. 
2. 
3. 
4. 
5. 
6. 
T. 


Installation 


1. Place Tour-Pak lights harness at bottom of Tour-Pak as 
shown in Figure 2-127. 


NOTE 
Tour-Pak lights harness is the only one routed under the metal 
plate. 


2. Liftmetal plate and route lights harness inboard of bosses 
as shown, with connector (1) outboard of the metal plate. 
Use masking tape as necessary to fix position. 


3. See Figure 2-126. Install two left side fasteners (5) with 
lock washers. Verify radio antenna ground ring terminal 
(7) is installed under left rear fastener. 


4. Tighten fasteners (5, 6) to 96-120 in-Ibs (10.8-13.6 Nm). 


5. Install hex head screw (1), external tooth lockwasher (2) 
and harness ground ring terminal (3). Install flange nut 


(4). 


6. Install five remaining flange nuts (4) on threaded studs of 
metal plate. Tighten all flange nuts to 65-70 in-Ibs (7.3- 
7.9 Nm). 


7. Connect two side marker lights connectors. Capture har- 
ness in two adhesive clips at rear of Tour-Pak. 


8. Install tail lamp bulb socket in both wrap-around lights. 
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Tour-pak lights harness [12] 

Left wrap-around light 

Right wrap-around light 

Left side marker lights connector [12-3] 
Right side marker lights connector [12-2] 
Rib gap 

Masking tape 
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Figure 2-127. Tour-Pak Lights Harness (FLHTCU) 


WRAP-AROUND LIGHTS (FLHTCU) 


Bulb Replacement 


1. 


Remove map pouch and molded liner from Tour-Pak. 


2. Remove bulb socket from wrap-around light and replace 
bulb. 

3. Install bulb socket in wrap-around light. 

4. Install molded liner and map pouch in Tour-Pak. 

Removal 

1. Remove map pouch and molded liner from Tour-Pak. 

2. Remove both antenna masts from lamp housing. 

3. Remove bulb sockets from wrap-around light. 

4. |f equipped, remove nut, tooth washer and ring terminal 
from CB antenna stud. Remove stud using a 2.5 mm hex 
key and remove base from housing. 

5. Disconnect radio antenna cable connector. 


6. 


Remove nut from radio antenna cable connector at back 
of Tour-Pak. Remove ring terminal and large flat washer 
from connector. 
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Tour-pak 
Caulking 
Bulb housing 
Metal clip 


1. 
2. 
3. 
4. 


Figure 2-128. Wrap-around Light Assembly 


7. Install nut back onto connector and use a 1/2 in.-20 UNF 
nut as a jam nut. Remove connector stud from radio 


antenna base. Remove base from lamp housing. 
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8. See Figure 2-128. Remove caulking from around light bar. 
Remove four flange nuts and metal clips to free light bar 
from Tour-Pak. 

Installation 

1. See Figure 2-128. Install light bar and secure with metal 
clips and flange nuts. Seal perimeter of light bar with RTV 
silicone sealer (Part No. 99710-88). 

2. Install radio antenna base into lamp housing and tighten 
securely. Remove 1/2 in.-20 UNF jam nut and original nut. 

3. Install large flat washer and ring terminal onto connector. 
Install nut and tighten securely. 

4. Connect radio antenna cable connector. 

5. |f equipped, install CB antenna base into lamp housing. 
Install stud and tighten with 2.5 mm hex key. 

6. Install ring terminal, tooth washer and nut onto CB antenna 
stud. Tighten nut securely. 

7. Install bulb socket of both left and right side wrap-around 
lights. 

8. Install both antenna masts. 

9. Install molded liner in Tour-Pak. Install map pouch and 
secure using acorn nuts. Close Tour-Pak. 

10. Check SWR and adjust if necessary. Follow the SWR 


Adjustment procedure in ELECTRICAL DIAGNOSTIC 
MANUAL. 


TOUR-PAK BACKREST 


2.34 


PASSENGER BACKREST 


Removal 


1. 
2. 


Ве sure that black nylon rivets аге in place before removing 
flange nuts to release right side backrest or tether bracket will 
come free. Unexpected release of the tether bracket can allow 
the Tour-Pak lid to swing fully open, which may result in 
damage to hinges and painted surfaces. If black nylon rivets 
are missing, be sure to hold Tour-Pak lid as the second flange 


Open Tour-Pak. 


See Figure 2-129. Remove two flange nuts and backplate 
to release center backrest from Tour-Pak lid. 


Remove two flange nuts to release left side backrest. 
NOTE 


nut is removed. 
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1. Center flange nuts and backplate 

2. Left side flange nuts 

3. Right side flange nuts, tether bracket and black 
nylon rivets 

4. Passenger backrest 


4. 


Figure 2-129. Tour-Pak Lid (Underside) 


Remove two flange nuts to release right side backrest. 


5. Carefully pull studs on backrest brackets from holes in 
Tour-Pak lid. 

Installation 

1. Slide studs on center backrest cushion plate through holes 
in Tour-Pak lid. With the nylon side facing the Tour-Pak, 
install backplate on studs and start flange nuts. 

2. Slide studs on left side backrest "L" bracket through holes 
in Tour-Pak lid and start flange nuts. 

3. Slide studs on right side backrest "L" bracket through holes 
in Tour-Pak lid and tether bracket and start flange nuts. 

4. Alternately tighten six flange nuts to 40-60 in-Ibs (4.5-6.8 
Nm). 

5. Close Tour-Pak. 


RUBBER ISOLATORS 


Removal 


1. 


Remove passenger backrest. See 2.34 TOUR-PAK 
BACKREST, Passenger Backrest. 


Center isolator: See Figure 2-130. Remove flange nut 
with lockwasher to release cushion plate from rubber 
isolator stud. Remove flange nut with lockwasher to 
release other stud from backrest support bracket. 


Outside isolator: See Figure 2-131. Remove flange nut 
with lockwasher to release "L" bracket from rubber isolator 
stud. Rotate rubber isolator to remove other stud from 
threaded hole in backrest. 


Installation 


1. 


Center isolator: See Figure 2-130. Insert stud of new 
rubber isolator into hole of backrest support bracket and 
install lockwasher and flange nut. Tighten flange nut until 
snug. Install cushion plate, lockwasher and flange nut on 
other stud. Orient cushion plate so that it is parallel to 
backrest and then finger tighten flange nut only. 


Outside isolator: See Figure 2-131. Install stud of new 
rubber isolator into threaded hole in backrest until snug. 
Install "L" bracket, lockwasher and flange nut on other 
stud. Finger tighten flange nut only. 


NOTE 


Always hold rubber isolator on end to be installed. Do not grasp 
middle of rubber isolator or opposite end as excessive twisting 
can result in separation of molded parts or other damage. 


3. 


Install passenger backrest. See 2.34 TOUR-PAK BACK- 
REST, Passenger Backrest. 


Gently pull back cover material of backrest to expose 
underside and final tighten flange nuts previously finger 
tightened. 


Verify that each side of rubber isolator is not twisted or 
under any torsional load. Loosen flange nuts and adjust 
rubber isolator if necessary. 
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1. Cushion plate 
2. Rubber isolator 
3. Backrest support bracket 


PASSENGER BACKREST FLAP (FLHTCU) 


Figure 2-130. Center Isolator 
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1. "L" bracket 
2. Rubber isolator 


Figure 2-131. Outside Isolator 


2-98 2009 Touring Service: Chassis 


Removal 
1. Remove map pouch and molded liner from Tour-Pak. 


2. Holding acorn nuts inside Tour-Pak, remove two T25 
TORX screws (with flat washers) at front. 


3. Remove backrest flap. 


Installation 


1. Align holes in backrest flap with those at front of Tour-Pak. 


2. Slide two T25 TORX screws (with flat washers) through 


holes in backrest flap and Tour-Pak. Inside Tour-Pak, 
install acorn nuts. 


3. Holding acorn nuts, tighten screws to 21-24 in-Ibs (2.4- 


2.7 Nm). 


4. Install molded liner in Tour-Pak. Install map pocket and 


secure using acorn nuts (with flat washers). Close Tour- 
Pak. 
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TOUR-PAK SPEAKER BOX: FLHTCU 2.35 


SPEAKER BOX (FLHTCU) 3. Remove three bolts with flat washers to free speaker box 


from Tour-Pak. 


Removal - 
Installation 
NOTE ; 
2, 1. Install three bolts with flat washers to secure speaker box 
Remove lower speaker box retaining bolt to ease removal of to Tour-Pak. Alternately tighten bolts to 25-35 in-Ibs (2.8- 
connectors from speaker box. 4.0 Nm). 


1. Remove grommet and gently pull on wire harness to draw 2. 
rear speaker/passenger controls connector out of speaker 
box. Separate connector halves. 3. Connectrear speaker/passenger controls connector. Feed 
connector back up into speaker box pressing trim ring into 
hole. 


Install molded liner and map pouch in Tour-Pak. 


2. Remove map pouch and molded liner from Tour-Pak. 
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LOWER FAIRING AND ENGINE GUARD 


2.36 


LOWER FAIRING (FLHTCU) 


Removal 
1. See Figure 2-132. Remove glove box door flap (6). 


2. 


Remove two flange nuts (8) from clip studs and remove 
fairing cap (10). Do not twist or rotate fairing cap or 
damage may result. 


Hold locknut (5) and turn screw (3) to free assembly. Dis- 
card rubber washer. 


Repeat procedure on other side of motorcycle. 
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Lower fairing 
Engine guard clamp 
T40 TORX screw 
Rubber washer 
Locknut 

Door flap 

Push-in snap (4) 
Flange nut (2) 

. Clip stud (2) 

0. Fairing cap 
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. T20 TORX screw (5) 

. Glove box tray 

. Glove box door 

. Locknut 

. Flat washer 

. Compression spring 

. Serrated washer (1 black, 1 white) 
. Pivot screw 

. Vent door 


Figure 2-132. Lower Fairing Assembly 
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Disassembly 


1. See Figure 2-132. Remove three screws (11) to release 
glove box door (13) and glove box tray (12). 


2. Remove two screws (11) to release glove box door from 
glove box tray. 


3. Remove locknut (14), flat washer (15), compression spring 
(rubber sleeve) (16), glove box tray and two serrated 
washers (17). 


4. Remove pivot screw from vent door arm. 


Assembly 
1. Slide pivot screw up through hole in vent door arm. 


2. With the teeth facing upward, install serrated washer. 
Square shaped boss at bottom of serrated washer should 
engage square recess in vent door arm. 


NOTE 
Use one black and one white serrated washer. Using two 
washers of the same color may result in a chirping noise when 
the lower fairings are adjusted. 


3. Slide second serrated washer over pivot screw so that 
teeth engage those on first serrated washer. 


4. Engage square shaped boss at top of second serrated 
washer with square hole on glove box tray. 


5. Install compression spring (rubber sleeve), flat washer 
and locknut on pivot screw. Verify that pin at front of glove 
box tray engages slot at top of vent door. 


6. Tighten locknut only until flat washer is snug (does not 
rotate) and then tighten an additional 1-1/2 turns. Verify 
proper vent door operation. 


NOTE 
For best results, the 0.50 in. (12.7 mm) compression spring 
must be compressed to a height of 0.420 to 0.460 in. (10.7- 
11.7 mm). 


7. Secure glove box tray to glove box door with two screws 
(11). Tighten to 20-25 in-Ibs (2.3-2.8 Nm). 


8. Secure glove box tray to lower fairing with three screws. 
Tighten to 20-25 in-Ibs (2.3-2.8 Nm). 


9. Install glove box door flap. 
Installation 
1. Place lower fairing into position at front of engine guard. 


2. Install new rubber washer, clamp and locknut to attach 
bottom of lower fairing to engine guard. Do not tighten 
locknut. 


3. Verify that two clip studs are fully installed on fairing cap. 


4. Position fairing cap at front of engine guard and against 
lower fairing so that clip studs engage holes in lower fairing 
and glove box tray. Reaching into glove box, start two 
flange nuts on clip studs. 


5. Verify that lower fairing is square. Tighten flange nuts on 
clip studs to 35-40 in-Ibs (4.0-4.5 Nm). 


6. Hold locknut at bottom of lower fairing and turn inside T40 
TORX screw to fasten assembly to engine guard clamp. 
Tighten screw to 90-100 in-Ibs (10.2-11.3 Nm). 


7. Repeat procedure on other side of motorcycle. 
SERRATED WASHER REPLACEMENT 
Removal 


1. Remove glove box door flap. 


2. Remove locknut, flat washer and compression spring 
(rubber sleeve) from pivot screw in vent door arm. Remove 
pivot screw. 


3. Carefully extract serrated washers. Discard washers. 


Installation 


NOTE 


Use one black and one white serrated washer. Using two 
washers of the same color may result in a chirping noise when 
the lower fairings are adjusted. 


1. With the teeth up, install new serrated washer at top of 
vent door arm. Be sure that square shaped boss on 
washer engages square recess in arm. 


2. With the teeth down, install new serrated washer at bottom 
of glove box tray. Be sure that square shaped boss on 
washer engages square hole in tray. 


3. Slide pivot screw up through hole in center of vent door 
arm. 


4. Install compression spring (rubber sleeve), flat washer 
and locknut on pivot screw. 


5. Tighten locknut only until flat washer is snug (does not 
rotate) and then tighten an additional 1-1/2 turns. Verify 
proper vent door operation. 


NOTE 
For best results, the 0.50 in. (12.7 mm) compression spring 
must be compressed to a height of 0.420 to 0.460 in. (10.7- 
11.7 mm). 


ENGINE GUARD 


Removal 


1. Remove lower fairings, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD, Lower Fairing (FLHTCU). 
Remove lower fairing clamps from engine guard. 


2. Remove screws (with flanged locknuts) to release ends 
of engine guard from frame weldments. 


3. Remove hex socket screw (with flat washer) to release 
tab at top of engine guard from slot at base of steering 
head. 


Installation 


1. Insert tab at top of engine guard into slot at base of 
steering head. Start screw (with flat washer). 


2. Position ends of engine guard outboard of frame weld- 
ments on each side of motorcycle. Install screws posi- 
tioning flanged locknuts on inboard side of frame weld- 
ments. 
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3. Tighten three screws to 15-20 ft-lbs (20.3-27.1 Nm). 4. Install lower fairing clamps on each side of engine guard. 
Install lower fairings, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD, Lower Fairing (FLHTCU). 
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HOME 


UPPER FAIRING AND WINDSHIELD: FLHX, 


FLHT/C/U 


2.37 


OUTER FAIRING AND WINDSHIELD 


Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. See Figure 2-133. Loosen the three screws (1) (with flat 
washers) just below the windshield. 


3. Raise and remove the windshield from between the inner 
and outer fairings. 


4. Remove two screws (2) outboard of the speakers on the 
left and right side. 


5. Remove screws (3) below the fairing cap. 


NOTE 
On FLHX models, be sure to hold the outer fairing in position 
as the last screw is removed. Without auxiliary lamps to hold 
it in position, the outer fairing will drop, possibly resulting in 
fairing or fender damage. 


6. Remove the three screws below the windshield. 


7. Tilting the outer fairing forward, remove headlamp con- 
nector [38] at the back of the headlamp assembly. 


8. Lift the outer fairing off the motorcycle. 


Installation 


1. Place the outer fairing on the motorcycle and install 
headlamp connector [38] at the back of the headlamp 
assembly. 


2. See Figure 2-133. Start three screws (1) (with flat washers) 
just below the windshield. 


3. Start two screws (2) outboard of the speakers on the left 
and right side. 


4. Start two screws (3) below the fairing cap. 


Tighten the four screws on the inner fairing side to 20-30 
in-Ibs (2.3-3.4 Nm). 


Place the windshield into position between the inner and 
outer fairings engaging the slotted holes in the windshield 
with the threaded bosses on the inner fairing. 


Tighten the three screws below the windshield to 25-30 
in-Ibs (2.8-3.4 Nm). 


Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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1. Windshield screws (3) 
2. Fairing outer screws (2) 
3. Fairing lower screws (2) 


Figure 2-133. Outer Fairing Screws 
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FAIRING CAP: FLHX, FLHT/C/U 


2.38 


FAIRING CAP 


Removal 


1. Partially disassemble ignition switch: remove ignition 
switch knob, spring, nut, collar, spacer and switch position 
plate. See 7.18 IGNITION/LIGHT KEY SWITCH AND 
FORK LOCK. 


2. Remove two screws (with flat washers) to release fairing 
cap from left and right sides of inner fairing. 


3. With the front forks turned to the left fork stop, disconnect 
fairing cap switch connector [105] (2), 12-place Multilock 
(black). 


4. See Figure 2-134. Remove fairing cap from motorcycle. 


Installation 


1. See Figure 2-134. Verify that rubber grommets (1) are 
installed on each side of fairing cap. Barbs on cap fit into 
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1. Rubber grommet 
2. Fairing cap switch connector [105] 


holes in grommets. 


2. Connect fairing cap switch connector [105] (2), 12-place 
Multilock (black). 


3. Install fairing cap over ignition switch housing. Verify that 
grommets in fairing cap fully capture handlebar, handlebar 


switch conduit, and brake line from front master cylinder 5. 


reservoir (right side). 
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Figure 2-134. Fairing Cap Assembly 


Install two screws (with flat washers) to secure fairing cap. 
Tighten screws to 25-30 in-Ibs (2.8-3.4 Nm). 


Assemble ignition switch: install switch position plate, 
spacer, collar, nut, spring and knob. See 7.18 IGNI- 
TION/LIGHT KEY SWITCH AND FORK LOCK. 


HOME 


INNER FAIRING: FLHX, FLHT/C/U 2.39 


REMOVAL 


NOTE 


To avoid scratches or other damage, place protective material 
over front fender, fuel tank and lower fairings, if present. 


1. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U, Outer Fairing and 
Windshield. 


2. See Figure 2-135. Disconnect left (2) and right (1) front 
turn signal/auxiliary lamp connectors [31L/R] (4-place 
Multilocks). 


3. Remove four screws to release auxiliary lamp bracket from 
upper and lower fork brackets. 


4. Remove fairing cap. See 2.38 FAIRING CAP: FLHX, 
FLHT/C/U, Fairing Cap. 


5. See Figure 2-135. Pull chrome skirt from inner fairing. 


6. Slide rubber boot off clutch cable adjuster. Holding cable 
adjuster with 1/2 inch wrench, loosen jam nut using 9/16 
inch wrench. Back jam nut away from cable adjuster. Move 
adjuster toward jam nut to introduce free play at hand 
lever. 


7. See Figure 2-136. Remove retaining ring (1). Remove 
pivot pin (2). 


8. Remove two screws (with flat washers) (3) to release 
handlebar clamp (4) from clutch lever bracket (5). Remove 
clutch hand lever (8) from clutch lever bracket. 


9. Remove anchor pin (6) and clutch cable eyelet from clutch 
hand lever. 


10. Feed clutch cable through inner fairing grommet to front 
of motorcycle. 


11. See Figure 2-137. Remove cigarette lighter from socket. 
Pull socket terminals [132] from spade contacts on socket 
and outer shell. Holding socket to prevent rotation, remove 
outer shell. Remove socket from inner fairing. 


12. Pull socket terminals [85] from left side speaker spade 
contacts. Remove three screws to release speaker adapter 
from inner fairing. Repeat step on right side of motorcycle. 


13. Remove rubber boot from odometer reset switch. Pull 
switch from hole in inner fairing. 


14. See Figure 2-137. Disconnect speedometer [39] and 
tachometer [108] gauge connectors. Leaving anchors on 
interconnect harness installed in ears of brackets, if 
present, remove screws to release brackets from gauges. 
Remove gauges from inner fairing. 
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1. Right front turn signal/auxiliary lamp [31R] 
2. Left front turn signal/auxiliary lamp [31L] 
3. Chrome skirt 


Figure 2-135. Inner Fairing (Front View) 
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1. Retaining ring 

2. Pivot pin 

3. Screw (with flat washer) 
4. Handlebar clamp 

5. Clutch lever bracket 

6. Anchor pin 

7. Clutch cable eyelet 

8. Hand lever 

9. Bushing 


Figure 2-136. Disconnect Clutch Cable From Hand Lever 
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Indicator lights [21] 
Right front speaker [34] 
Left front speaker [35] 
Speedometer [39] 
Tachometer [108] 


1. 
2. 
3. 
4. 
5. 
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0. 


Voltmeter gauge [111] and lamp [110] 

Oil pressure gauge [113] and lamp [112] 
Air temperature gauge [115] and lamp [114] 
Fuel gauge [117] and lamp [116] 

Cigarette lighter [132] 


15. 


16. 


17. 


18. 


19. 


Figure 2-137. Inner Fairing Connectors (FLHX, FLHT/C/U) 


See Figure 2-137. Disconnect indicator lights connector 
[21], 10-place Multilock. Release each paddle on lens from 
between pair of index tabs on indicator lights assembly. 
Remove lens from inner fairing. 


Disconnect voltmeter gauge [111] and lamp [110] con- 
nectors. Disconnect fuel gauge [117] and lamp [116] con- 
nectors. 


See Figure 2-138. Remove four screws to free inner fairing 
from fairing bracket. 


Spread bottom of inner fairing and fairing bracket to free 
from threaded dowels in lower fork bracket. Raise inner 
fairing and fairing bracket slightly to prevent re-engage- 
ment with dowels. 


Classic and Ultra models: Disconnect oil pressure gauge 
[113] and lamp [112] connectors. Disconnect air temper- 
ature gauge [115] and lamp [114] connectors. 
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20. Raise inner fairing and fairing bracket together and then 


21. 


22. 


23. 


24. 


separate by pulling fairing bracket toward the front and 
inner fairing toward the rear. 


When inner fairing becomes free of the radio, remove from 
motorcycle. 


Install fairing bracket (with radio and interconnect harness) 
back onto motorcycle aligning holes with threaded dowels 
in lower fork bracket. Loosely install screws to secure 
fairing bracket to lower fork bracket. 


Remove hex nuts from studs at back of voltmeter and fuel 
gauges. Remove mounting brackets from gauges and 
remove gauges from inner fairing. On Classic and Ultra 
models, repeat step to remove oil pressure and air temper- 
ature gauges. 


Remove clutch cable grommet from inner fairing. 
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Figure 2-138. Remove Fairing Bracket Screws 
INSTALLATION 


1. Install clutch cable grommet in inner fairing. 


2. See Figure 2-139. Install voltmeter and fuel gauges in 
inner fairing. Slide mounting brackets over studs. Verify 
that tabs on top and bottom of brackets engage slots in 
inner fairing. Loosely install hex nuts on studs. Verify that 
gauge is properly aligned and tighten nuts to 10-20 in-Ibs 
(1.1-2.3 Nm). 


3. Classic and Ultra models: Repeat last step to install air 
temperature and oil pressure gauges. 


NOTE 
To avoid scratches or other damage, place protective material 
over front fender, fuel tank and lower fairings, if present. 


4. Remove fairing bracket (with radio and interconnect har- 
ness) from lower fork bracket. Raise fairing bracket and 
then tilt forward at a 45 degree angle. 


5. Position inner fairing at rear of fairing bracket. Align upper 
and lower fork bracket through holes with those in fairing 
bracket. Draw fairing bracket and inner fairing together 
fitting radio into slot of inner fairing. 


6. Align upper through holes in fairing bracket and inner 
fairing with threaded holes in bosses of upper fork bracket 
and start two screws. Align lower through holes in fairing 
bracket and inner fairing with threaded dowels in lower 
fork bracket and start two screws. Alternately tighten four 
screws until snug. 


7. See Figure 2-138. Install four screws to fasten inner fairing 
to fairing bracket. 


8. See Figure 2-137. Connect voltmeter gauge and lamp 
connectors (6). Connect fuel gauge and lamp connectors 


(9). 


10. 


11. 


12. 


13. 


Classic and Ultra models: Connect oil pressure gauge 
and lamp connectors (7). Connect air temperature gauge 
and lamp connectors (8). 


See Figure 2-140. Install lens of indicator lights, so that 
bottom slot engages index tab in inner fairing. With the 
word "TOP" facing up, engage each paddle on lens 
between pair of index tabs on indicator lights assembly. 
Connect indicator lights connector (1). 


Install speedometer and tachometer gauges in inner 
fairing. Align holes in brackets with those in gauges and 
start two screws. Rotate brackets until top and bottom tabs 
engage slots in inner fairing. Verify that gauges are prop- 
erly aligned and tighten screws to 10-20 in-Ibs (1.1-2.3 
Nm). Connect speedometer (4) and tachometer (5) gauge 
connectors. 


Slide odometer reset switch through hole in inner fairing 
and install rubber boot. 


With the widest edge at the top, align holes in speaker 
adapter with those in inner fairing. Install two long screws 
at top of speaker adapter. Capturing fairing support brace, 
install short screw in lower outboard hole (positioning flat 
washer between adapter and support brace). Tighten lower 
screw to 22-28 in-Ibs (2.5-3.2 Nm). Tighten two upper 
screws to 35-50 in-Ibs (4.0-5.7 Nm). 


NOTE 


The screw hole on the lower inboard side of the speaker 
adapter is not used. 


14. 


15. 
16. 


17. 


18. 


19. 


20. 


21. 


22. 
23. 


24. 


25. 


Install socket terminals onto speaker spade contacts. Dif- 
ferent size spade contacts prevent improper assembly. 


Repeat last two steps on opposite side of motorcycle. 


Slide socket of cigarette lighter through hole in inner 
fairing. Thread outer shell onto socket until tight. Install 
cigarette lighter in socket. Connect the orange/white wire 
terminal to the socket spade contact, the black wire ter- 
minal to the outer shell contact. 


Feed clutch cable through inner fairing grommet. 


Insert clutch cable eyelet into groove of clutch hand lever 
aligning eyelet with hole without bushing. Insert anchor 
pin through lever and eyelet. 


Insert lever into groove of clutch lever bracket fitting sleeve 
at end of cable housing into bore on inboard side of 
bracket. 


Align hole in hand lever with hole in bracket and install 
pivot pin. Install retaining ring in pivot pin groove. 


Install two screws (with flat washers) to secure handlebar 
clamp to clutch lever bracket. Starting with the top screw, 
tighten screws to 72-108 in-Ibs (8-12 Nm). 


Adjust clutch. See 1.11 CLUTCH. 


Install fairing cap. See 2.38 FAIRING CAP: FLHX, 
FLHT/C/U. 


See Figure 2-135. Remove two screws from lower fork 
bracket. Install chrome skirt aligning through holes with 
those in lower fork bracket. Reinstall screws. 


Loosen two screws in upper fork bracket. 
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Pin housing 
Hex nut 
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Mounting bracket 
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Figure 2-139. 2 Inch Diameter Gauges 
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Indicator lamp connector [21] 
Indicator lamp assembly 
Lens 


Index tabs 
Orientation stamp 


1 
2 
3. 
4. Paddles 
5 
6 


26. 


27. 


28. 


Figure 2-140. Indicator Lamp Assembly 


Slide slots of auxiliary lamp bracket onto upper and lower 
fork bracket screws. Alternately tighten four screws to 15- 
20 ft-lbs (20-27 Nm) in a crosswise pattern. 


See Figure 2-135. Mate left and right front turn 
signal/auxiliary lamp connectors (1,2). Install on T-studs 
at top of left and right fairing support braces (outboard 
side). Verify that conduit is routed inboard using relief in 
upper outboard corner of chrome skirt. 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 
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AIR DEFLECTORS 


2.40 


AIR DEFLECTORS (FLHTCU) 


MID-FRAME AIR DEFLECTORS 


Removal 


1. 


See Figure 2-141. Remove four screws to release air 
deflector at side of inner fairing. 


2. Repeat step to remove air deflector on opposite side of 
motorcycle. 

Installation 

1. Install four screws to fasten air deflector at side of inner 
fairing. Alternately tighten screws to 25-30 in-Ibs (2.8-3.4 
Nm). 

2. Repeat step to install air deflector on opposite side of 


motorcycle. 
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Figure 2-141. Air Deflector (Adjustable) 


Removal 


1. 


See Figure 2-142. Release spark plug wire from retainer 
(3) (left deflector only). 


2. Remove bolts (5) and washers (4). 

3. Remove deflector (6) from frame. 

Installation 

1. See Figure 2-142. Verify clip nut (2) is installed in frame 
hole. 

2. Install left air deflector (6) with washers (4) and bolts (5). 
Tighten bolts to 25-35 in-Ibs (2.8-4.0 Nm). 

3. Secure spark plug wire in retainer (3). 
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Right air deflector 

Clip nut (2) 

Rear spark plug wire retainer 
Washer (4) 

Bolt (4) 

Left air deflector 

Clinch nut (2) 
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Figure 2-142. Air Deflectors 
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UPPER FAIRING AND WINDSHIELD: FLTR 


WINDSHIELD 


Removal 


1. Alternately loosen and then remove five screws (with 
plastic flat washers) at base of windshield. 


2. Remove windshield from outer fairing. 


3. See Figure 2-143. Carefully remove wellnuts (with rubber 
flat washers) from holes in outer fairing. 


NOTE 
Exercise caution to avoid pushing wellnuts into fairing during 
removal. Inspect wellnuts and rubber flat washers for cuts, 
tears or signs of deterioration. Replace as necessary. 
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Figure 2-143. Remove Wellnuts from Outer Fairing 


Installation 


1. Preinstall hardware on windshield as follows: 
a. Slide plastic flat washers onto screws. 


b. Slide screws through slots in windshield. 
c. Slide rubber flat washers onto wellnuts. 


d. Start wellnuts onto screws. 


2. SeeFigure 2-144. Push wellnuts into holes in outer fairing. 


3. Starting with center screw, alternately tighten five screws 
to 6-13 in-Ibs (0.7-1.5 Nm). 
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Screw 
Plastic flat washer 
Windshield 
Wellnut 

Rubber flat washer 
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Figure 2-144. Install Windshield 


OUTER FAIRING 
Removal 


NOTE 
Windshield may be left in place during outer fairing removal. 


1. Place protective material on top of front fender to protect 
paint from scratches or other damage. 


2. See Figure 2-145. Remove screw at edge of fairing out- 
board of left speaker. Remove screw outboard of right 
speaker. 


3. Loosen top left and right screws just outboard of the fuel 
and volt gauges, respectively. 


4. Remove screw just below left side glove compartment. 
Remove screw below right side glove compartment. 


5. See Figure 2-146. On inboard side of right fairing support, 
remove rear acorn nut (with flat washer) from stud of front 
turn signal lamp bracket. Remove front acorn nut with flat 
washer. 


Pull front turn signal lamp assembly from motorcycle and 
allow to hang at front of engine guard. Repeat step to 
remove front turn signal lamp assembly on left side. 
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1. Short screw 
2. Short screw 


3. Long screw 


Figure 2-145. Fairing Screw Torque Sequence 


7. Remove top left and right screws just outboard of the fuel 
and volt gauges, respectively (previously loosened). 

8. Raise outer fairing slightly and then rest on protective 
fender pad. 

9. Squeezetwo external tabs to disconnect headlamp jumper 
harness connector. 

10. See Figure 2-147. To avoid possible wire damage, discon- 
nect front turn signal lamp connectors. 

Installation 

1. Place protective material on top of front fender to protect 
paint from scratches or other damage. 

2. Connect front turn signal lamp connectors. Capture conduit 


in adhesive clips on inner fairing. Allow front turn signal 
lamp assemblies to hang at front of engine guard until 
outer fairing installation is complete. 


NOTE 


The front turn signal lamp assemblies are not interchangeable. 
Note that the letters R(ight) or L(eft) are stamped on the inboard 


side of the turn signal lamp bracket to help verify proper 


assembly. 

3. To avoid chafing wires of interconnect harness, verify that 
trim strips are installed inboard of hooks on radio bracket. 

4. Rest outer fairing on front fender pad and connect head- 
lamp jumper harness connector. 

5. Place outer fairing against inner fairing. Two slots in outer 


fairing must engage hooks on radio bracket. Move harness 
conduit and wiring as necessary to verify full engagement 
between outer and inner fairings. 


NOTE 


If windshield is attached during outer fairing installation, exer- 
cise caution to avoid scratching or damaging inner fairing with 
windshield screws and wellnuts. 


6. 


Move to side of outer fairing to verify that alignment tabs 
are properly engaged. Alignment tabs on inner fairing must 
be positioned outboard of those on the outer fairing. 
Repeat step on opposite side of motorcycle. 
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NOTE 


Although the tightening sequence described below begins on 
the left side of the motorcycle, install the first screw on the side 
that does not have the best fit. 


7. 


10. 


11. 


12. 


Install screw at edge of fairing outboard of the left speaker. 
Install screw outboard of the right speaker. Mounting 
bosses on inner fairing are painted white for easier align- 
ment of holes. 


Install the top left and right screws just outboard of the 
fuel and volt gauges, respectively. 


Moving to left side of motorcycle, install the first of two 
long screws just below the glove compartment. Install the 
second long screw below the right side glove compartment. 


Tighten screws in sequence shown in Figure 2-145. 
Tighten four short screws to 6-12 in-Ibs (0.7-1.4 Nm). 
Tighten two long screws to 10-15 in-Ibs (1.1-1.7 Nm). 


Slide studs on front turn signal lamp bracket through holes 
in fairings and fairing support. Loosely install acorn nuts 
with flat washers. Alternately tighten acorn nuts to 40-50 
in-Ibs (4.5-5.7 Nm). 


Repeat last step to install front turn signal lamp assembly 
on opposite side of motorcycle. 
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Figure 2-146. Remove Acorn Nuts to Release Turn Signal 
Lamp and Bracket 
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Figure 2-147. Front Turn Signal Lamp 


HOME 


INSTRUMENT BEZEL: FLTR 2.42 


BEZEL 


Removal 
1. See Figure 2-148. Remove screw on each side of bezel. 
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2. Use thumbs to push tab at rear of bezel from slot in front 
of ignition switch. Gently raise free side of bezel until tabs 
at front of instrument nacelle become disengaged from 
slot at front of bezel (concealed behind decorative 
adhesive strip). 


1. Screw (2) 
2. Bezel 
3. Instrument nacelle 


Figure 2-148. Remove Bezel Screws 
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1. Indicator lights [21] 
2. Speedometer gauge [39] 
3. Instrument nacelle switches [105A/B] 


W AA 


4. Speaker switch [105C/D] 
5. Tachometer gauge [108] 
6. Clutch cable 


Figure 2-149. Instrument Nacelle (Bezel Removed) 


3. See Figure 2-149. Raising bezel slightly, disconnect 
instruments and indicator lights from interconnect harness 
as follows: 


a. Speedometer connector [39], 12-place Packard. 
b. Tachometer connector [108], 12-place Packard. 


c. Indicator lights connector [21], 10-place Multilock. 
4. Remove bezel from motorcycle. 


Installation 


1. See Figure 2-149. Looking into the instrument nacelle, 
connect instruments and indicator lights to interconnect 
harness as follows: 


a. Speedometer connector [39], 12-place Packard. 
b. Tachometer connector [108], 12-place Packard. 


c. Indicator lights connector [21], 10-place Multilock. 
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2. Verify that left and right sides of instrument nacelle are 
properly mated. Pins on left side of nacelle must fully 
engage holes on right. 


3. Insert tab at rear of bezel into slot of instrument nacelle 
(just in front of ignition switch). Holding left and right sides 
of nacelle together, place bezel over instrument nacelle 
flange. When properly mated, tabs at front of instrument 
nacelle engage lip in slot at front of bezel (behind decor- 
ative adhesive strip). 


NOTE 
If tabs do not properly engage slot at front of bezel, then a 
loose fit will result. Remove decorative adhesive strip by gently 
prying up outer edges, and using a flat bladed screwdriver, 
carefully raise tabs so that they engage lip in slot. If damaged, 
install new decorative adhesive strip. 


4. See Figure 2-148. Install screw on each side of bezel. 
Alternately tighten screws to 25-35 in-Ibs (2.8-4.0 Nm). 


HOME 


INSTRUMENT NACELLE: FLTR 


2.43 


INSTRUMENT NACELLE 


Removal 


1. 


Partially disassemble ignition switch: remove ignition 
switch knob, spring, nut, collar, spacer and switch position 
plate. See 7.18 IGNITION/LIGHT KEY SWITCH AND 
FORK LOCK. 


Remove bezel. See 2.42 INSTRUMENT BEZEL: FLTR. 


See Figure 2-149. Disconnect speaker switch connector 
[105C/D], 4-place Multilock, from instrument nacelle switch 
harness. 


Pull clutch cable clip from hole on left side of instrument 
nacelle. 


See Figure 2-151. Remove two screws (with flat washers) 
to release left side of instrument nacelle from upper and 
lower fork brackets. 


Remove rubber boot from odometer reset switch, and 
while carefully removing left side instrument nacelle from 
motorcycle, pull odometer reset switch from hole. 


See Figure 2-149. Disconnect instrument nacelle switch 
connector [105A/B], 12-place Multilock, from interconnect 
harness. 


See Figure 2-151. Remove two screws (with flat washers) 
to release right side of instrument nacelle from upper and 
lower fork brackets. 
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=A Aat 
1. Speaker switch [105C/D] 
2. Instrument nacelle switches [105A/B] 


Figure 2-150. Instrument Nacelle Connectors 
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1. Left side nacelle 
2. Clutch cable clip hole 
3. Speaker switch connector [105D] 


4. Right side nacelle 
5. Speaker switch connector [105C] 
6. Instrument nacelle switch connector [105B] 


Figure 2-151. Instrument Nacelle Halves 


Installation 
1. Install right side of instrument nacelle on motorcycle. 


2. See Figure 2-149. Connect instrument nacelle switch 
connector [105A/B], 12-place Multilock, to interconnect 
harness. 


3. While carefully placing left side of instrument nacelle on 
motorcycle, slide odometer reset switch through hole and 
install rubber boot. 


4. See Figure 2-149. Connect speaker switch connector 
[105C/D], 4-place Multilock, to instrument nacelle switch 
harness. 
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Verify that left and right sides of nacelle are properly 
mated. Four pins on left side of nacelle must fully engage 
holes on right. 


Install two screws (with flat washers) to fasten left side 
instrument nacelle to upper and lower fork brackets. 
Alternately tighten screws to 15-20 ft-lbs (20-27 Nm). 


Capture clutch cable in cable clip. Insert cable clip into 
hole in left side of instrument nacelle. 


Install two screws (with flat washers) to fasten right side 
instrument nacelle to upper and lower fork brackets. 
Tighten screws to 15-20 ft-lbs (20-27 Nm). 


Install bezel. See 2.42 INSTRUMENT BEZEL: FLTR. 


HOME 


10. Assemble ignition switch: install switch position plate, TION/LIGHT KEY SWITCH AND FORK LOCK. 
spacer, collar, nut, spring and knob. See 7.18 IGNI- 
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INNER FAIRING: FLTR 


2.44 


REMOVAL 4. 

PART NUMBER TOOL NAME 

HD-45961 IGNITION SWITCH CONNECTOR 
REMOVER 


1. Place protective material on top of front fender to protect 
paint from scratches or other damage. 


2. Remove outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


3. Carefully cut two cable straps to free wire bundles and 
conduit from convoluted tubing of interconnect harness 
and allow to hang naturally. 


See Figure 2-152. Disconnect main harness from intercon- 
nect harness as follows: 


a. Main їо interconnect harness connector [1], 16-place 
Molex (black); below radio (right side). 


b. Main to interconnect harness connector [2], 12-place 
Molex (gray); below radio (right side). 


c. Main to interconnect harness connector [15], 4-place 
Packard (black); below radio (right side). 


Disconnect radio antenna cable connector [51] at back of 
radio (left side). 


Disconnect twist grip sensor jumper harness connector 
[204], 6-place Molex (black), from main harness. 
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10 


Main to interconnect harness [1] 
Main to interconnect harness [2] 
Main to interconnect harness [15] 
Right handlebar switches [22] 
Left handlebar switches [24] 


пром л 
зоне 


0. 


(8) | 


Left turn signal [31L] 

Right turn signal [31R] 

Headlamp [38] 

Radio antenna [51] 

Twist grip sensor jumper harness [204] 


Figure 2-152. Inner Fairing Connectors (FLTR) 
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HOME 


10. 


11. 


12. 


13. 


See Figure 2-152. Disconnect handlebar switches from 
interconnect harness. Proceed as follows: 


a. Left handlebar switch connector [24], 16-place Molex 
(gray); T-stud on left side of radio bracket. 


b. Right handlebar switch connector [22], 12-place Molex 
(black); T-stud on left side of radio bracket. 


Remove interconnect harness ground socket terminal from 
spade contact at front of upper fork bracket (left side). 


Draw the main harness conduit, radio antenna cable, twist 
grip sensor jumper harness conduit, and handlebar switch 
conduit as far forward as possible. Rest the connectors 
of the longer harnesses on the front fender. 


Remove left side of instrument nacelle. See 


2.43 INSTRUMENT NACELLE: FLTR. 


Disconnect instrument nacelle switch connector [105A/B], 
12-place Multilock, from interconnect harness. 


Disconnect ambient temperature sensor connector [107], 
3-place Multilock, from sensor anchored in hole on left 
side of steering head. Feed connector and conduit in 
through opening on left side of fairing bracket. 


See Figure 2-149. Draw branches of interconnect harness 
(terminating in odometer reset switch and speedometer, 
tachometer, indicator lights, instrument nacelle switches 
and ambient temperature sensor connectors) through 
tunnel of fairing bracket to front of inner fairing. 
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1. Main harness 
2. Interconnect harness 


Figure 2-153. Wrap Main Harness in Shop Towels 


14. 


15. 


16. 


17. 


18. 


19. 


Disconnect ignition switch connector [33], 3-place Packard, 
at front of ignition switch housing. Proceed as follows: 


a. Obtain the IGNITION SWITCH CONNECTOR 
REMOVER (Part No. HD-45961). 


b. Gently insert end of tool into slot in ignition switch 
housing until it stops. 


c. Grasping main harness conduit and tool, pull both at 
the same time to release socket housing from ignition 
switch housing. 


Draw branch of main harness terminating in ignition switch 
connector from instrument nacelle through tunnel of fairing 
bracket to front of inner fairing. 


Separate any branches of the interconnect harness that 
may be intermingled with the main harness conduit. Allow 
the interconnect harness to hang along the left side of the 
front fender. 


See Figure 2-153. Capturing all connectors, tightly wrap 
clean shop towels around the main harness conduit, radio 
antenna cable, twist grip sensor jumper harness conduit, 
and handlebar switch conduit, and secure with masking 
tape. 


See Figure 2-154. Remove four locknuts to release radio 
bracket and inner fairing from studs of fairing bracket. 


Lift inner fairing (with attached radio bracket and intercon- 
nect harness) from fairing bracket studs and move to 
bench area. 


NOTE 


To remove the fairing bracket, proceed with remaining steps. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Remove right side instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


Remove shop towels and masking tape from around the 
harness bundle. Separate main harness conduit, radio 
antenna cable, twist grip sensor jumper harness conduit, 
and handlebar switch conduit. 


Pull main harness conduit, terminating in the radio antenna 
cable [51], twist grip sensor jumper harness [204], ignition 
switch [33], and main to interconnect harness connectors, 
[1] and [15], out through opening on right side of fairing 
bracket. Hang conduit and connectors over top of engine 
guard. 


Pull cable to draw front wheel speed sensor connector 
[167], 2-place Amp (Tyco), out through opening on left 
side of fairing bracket. Disconnect from main harness if 
ABS equipped. 


Continue pulling main harness conduit to draw main to 
interconnect harness connector [2] out left side of fairing 
bracket. Hang conduit and connectors over top of engine 
guard. 


Pull handlebar switch conduit and twist grip sensor jumper 
harness conduit out through opening at top of fairing 
bracket. 


Remove locknuts and bolts to release fairing bracket from 
holes at rear of steering head. 
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1. Fairing bracket 7. Slot 
2. Bolt 8. Radio bracket 
3. Locknut 9. Locknut 
4. Studs 10. Outer fairing hooks 
5. Inner fairing 11. Trim strip 
6. Opening 
Figure 2-154. Inner Fairing Assembly 
INSTALLATION 6. Install right side instrument nacelle. See 2.43 INSTRU- 


Outer Fairing 


1. 


2- 


Align holes in fairing bracket with those at rear of steering 
head. Standing on right side, insert bolts until they exit 
fairing bracket on left side of motorcycle. Install locknuts 
and tighten to 20-30 ft-lbs (27.1-40.7 Nm). 


See Figure 2-155. Route handlebar switch conduit and 
twist grip sensor jumper harness conduit in through 
opening at top of fairing bracket. 


Route main harness conduit terminating in the main to 
interconnect harness [2] and front wheel speed sensor 
[167] connectors in through opening on left side of fairing 
bracket, but first connect front wheel speed sensor con- 
nector if ABS equipped. 


Route main harness conduit, terminating in the radio 
antenna cable [51], twist grip sensor jumper harness [204], 
ignition switch [33], and main to interconnect harness 
connectors, [1] and [15], in through opening on right side 
of fairing bracket. 


See Figure 2-153. Draw wire harnesses and conduit out 
tunnel of fairing bracket and pull as far forward as possible. 
Tightly wrap clean shop towels around the main harness 
conduit, radio antenna cable, twist grip sensor jumper 
harness conduit, and handlebar switch conduit, and secure 
with masking tape. 
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MENT NACELLE: FLTR. 


Inner Fairing 


1. 


Place protective material on top of front fender to protect 
paint from scratches or other damage. Rest inner fairing 
(with attached radio bracket and interconnect harness) on 
front fender. 


See Figure 2-154. Place inner fairing over four fairing 
bracket studs while feeding end of harness bundle through 
opening beneath radio. Verify that sides of inner fairing 
are positioned outboard of both fairing supports (on engine 
guards). 


Install four locknuts to secure radio bracket and inner 
fairing to fairing bracket studs. Tighten locknuts to 96-144 
in-Ibs (10.9-16.3 Nm). 


See Figure 2-153. Draw the harness bundle as far forward 
as possible, resting the end of the bundle on the front 
fender. 


Find branch of interconnect harness terminating in ambient 
temperature sensor connector, 3-place Multilock. Feed 
connector and conduit from front of inner fairing into tunnel 
and then out through opening on left side of fairing bracket. 
Install connector on ambient temperature sensor anchored 
in hole on left side of steering head. 


Find branch of interconnect harness terminating in odo- 
meter reset switch and speedometer, tachometer, indicator 


HOME 


10. 


11. 


12. 


13. 


14. 


15. 


lights and instrument nacelle switch connectors. Feed 
connectors and conduit from front of inner fairing through 
tunnel of fairing bracket and then out through opening at 
top of fairing bracket to instrument nacelle. 


See Figure 2-149. Connect instrument nacelle switch 
connector [105A/B], 12-place Multilock, to interconnect 
harness. 


Returning to front of inner fairing, remove shop towels and 
masking tape from around the harness bundle. Separate 
main harness conduit, radio antenna cable, twist grip 
sensor jumper harness conduit, and handlebar switch 
conduit. 


Find branch of main harness terminating in ignition switch 
connector. Feed connector and conduit from front of inner 
fairing through tunnel of fairing bracket and then out 
through opening at top of fairing bracket to instrument 
nacelle. 


Connect ignition switch connector [33], 3-place Packard, 
at front of ignition switch housing. 


Connect interconnect harness ground socket terminal to 
spade contact at front of upper fork bracket (left side). 


See Figure 2-152. Connect handlebar switches to intercon- 

nect harness. Proceed as follows: 

a. Lefthandlebar switch connector [24], 16-place Molex 
(gray); T-stud on left side of radio bracket. 


b. Right handlebar switch connector [22], 12-place Molex 
(black); T-stud on left side of radio bracket. 


Connect twist grip sensor jumper harness connector [204], 
6-place Molex (black), to main harness. 


Connect radio antenna cable connector [51] at back of 

radio (left side). 

Connect main harness to interconnect harness as follows: 

a. Mainto interconnect harness connector [1], 16-place 
Molex (black); below radio (right side). 


b. Mainto interconnect harness connector [2], 12-place 
Molex (gray); below radio (right side). 


c. Main to interconnect harness connector [15], 4-place 
Packard (black); below radio (right side). 


sm02880 


Ignition switch 
Twist grip sensor jumper harness 


1 
2. 
3. Left and right handlebar switches 
4. Main harness 


Figure 2-155. Route Main Harness and Conduit Thru Fairing 
Bracket 


16. Orient connectors. Install two new cable straps outboard 
of radio bracket hooks to secure wire bundles and conduit 
to convoluted tubing of interconnect harness. Cut any 
excess cable strap material. 


NOTE 
To avoid chafing wires of interconnect harness, verify that trim 
strips are installed inboard of hooks on radio bracket. 


17. Install outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


18. Install left side of instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


19. Install bezel. See 2.42 INSTRUMENT BEZEL: FLTR. 
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HOME 


GLOVE BOX DOOR AND HINGE: FLTR 


2.45 


GLOVE BOX DOOR AND HINGE 


Removal 


1. 


Remove the outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


2. To access glove box door fasteners, pull out screw cap 
cover below hinge. 

3. Holding locknuts at front of inner fairing, loosen hinge 
screws. 

4. Hold glove box door closed as hinge screws are com- 
pletely removed. If not held closed, door will pop open as 
spring loaded hinge is released and door may be dropped 
to the floor. 

5. If hinge replacement is necessary, remove plastic barrels 
to release hinge from door. 

Installation 


1. 


Place spring inside hinge inserting spring pin into closest 
hole. With coil and one spring pin positioned inside hinge, 
second spring pin is outside. 
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2. 


Place hinge into position capturing free end of external 
spring pin between ribs molded into glove box door. 


Install plastic barrels to hold hinge in door. Slot in barrel 
prevents interference with spring pin installed between 
ribs of door. Push barrels in until tight. 


NOTE 


Install new glove box door bumpers in inner fairing if damaged 
or missing. Insert tail of rubber bumper into hole, and moving 
to front of inner fairing, pull anchor through hole. 


4. 


Place glove box door into position against inner fairing. 
Holding locknuts (with flat washers) at front of inner fairing, 
tighten hinge screws. 


To conceal glove door fasteners, snap screw cap cover 
into place below hinge. 


Install the outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


HOME 


WINDSHIELD: FLHR/C 2.46 


WINDSHIELD 2. Gently pull on the top of the windshield until the upper 
notches on the windshield brackets are free of the upper 
Removal grommets. 


1. See Figure 2-156. Raise the wireform latch springs on 3. 
both sides of the windshield. 


Carefully raise the windshield until the lower notches are 
free of the lower grommets. 


4. Remove windshield from motorcycle. 
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1. Wireform latch spring 
2. Windshield 
3. Headlamp nacelle 


4. Upper grommet 
5. Auxiliary lamp bracket 
6. Clutch cable 


Figure 2-156. Windshield (FLHR/C) 


Installation necessary, loosen the retaining screws and rotate the latch 
springs into the proper position. 
NOTE 
To avoid scratching headlamp nacelle or auxiliary lamp bracket, WINDSHIELD WINDOW 
be sure that all four notches on the windshield brackets are PART NUMBER TOOL NAME 
firmly seated on a rubber grommet. 
1 HD-25070 ROBINAIR HEAT GUN 


Carefully insert the windshield brackets between the 
headlamp nacelle and the auxiliary lamp bracket. Lower 
the windshield into position until the lower notches on the 
windshield brackets are seated on the lower grommets. 


Removal 


1. 


Remove windshield. See 2.46 WINDSHIELD: FLHR/C. 


2. See Figure 2-156. Gently push the top of the windshield 2. Place windshield front side up on clean padded surface. 
toward the rear until the upper notches fully engage the з, See Figure 2-157. Holding acorn nuts on rear side, remove 
upper grommets. three T27 TORX screws from one of two vertical braces 

3. Push down on the wireform latch springs, so that they to release mounting bracket. Repeat step to remove 
overhang the rubber grommets. If some adjustment is second mounting bracket. 

4. Remove three remaining screws from horizontal brace. 
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T27 TORX screws, short (7) 
T27 TORX screws, long (2) 
Acorn nuts (9) 

Vertical brace (right side) 
Mounting bracket (right side) 
Horizontal brace (front) 
Horizontal brace (rear) 
Two-sided adhesive strip 
Windshield 


о оо о rans 


Figure 2-157. Windshield Assembly 


5. Carefully pry two vertical and one horizontal brace from 
front of windshield, and then turn windshield over and 
carefully pry horizontal brace from rear. Discard wind- 
shield. 


6. Remove adhesive strip from braces. Proceed as follows: 


a. Liberally apply 3M general purpose adhesive remover 
(Part No. 051135) and allow to soak. 


b. Carefully apply heat with ROBINAIR HEAT GUN (Part 
No. HD-25070). 


c. Peel adhesive strip from braces. 


d. Remove any remaining adhesive with 3M general 
Purpose adhesive remover (Part No. 051135). 


Installation 
1. Obtain four new two-sided adhesive strips, one for each 
brace. 
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Remove paper backing from one side of each adhesive 
strip and apply to respective brace. 


Place new windshield front side down on clean padded 
surface. 


See Figure 2-158. Locate the two vertical braces with the 
step on one end and set these aside for later use. Now 
pick the thicker of the two horizontal braces that remain. 


Remove paper backing from adhesive strip on thicker 
horizontal brace, and aligning holes in brace with horizontal 
set of holes in windshield, press brace into position. 


Turn windshield over, so that the front side is up. 


Remove paper backing from adhesive strip and fix thinner 
horizontal brace to windshield. Properly positioned, holes 
in brace must be aligned with horizontal set of holes in 
windshield and edges must be even with the edges of the 
thicker brace already installed. 


Locate the two long T27 TORX screws and set these aside 
for later use. 
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Horizontal brace - thick (rear) 
Horizontal brace - thin (front) 
Vertical brace (right side) 
Vertical brace (left side) 
Stepped ends 


mRONMI 


12. Apply one drop of Loctite Medium Strength Threadlocker 


13. 


14. 


15. 


243 (blue) to threads of two short screws and one long 
screw. Slide screws through holes in vertical brace and 
mounting bracket, the longer screw at the stepped end 
where the vertical brace overlaps the horizontal brace. 
Loosely install acorn nuts on rear side. 


Repeat previous steps to install second vertical brace and 
mounting bracket. 


See Figure 2-159. Holding acorn nuts on rear side, 
alternately tighten nine T27 TORX screws to 20-25 in-Ibs 
(2.3-2.8 Nm). 


Install windshield. See 2.46 WINDSHIELD: FLHR/C. 


10. 


11. 


Figure 2-158. Windshield Braces 


Apply one drop of Loctite Medium Strength Threadlocker 
243 (blue) to threads of three short screws. Slide screws 
through the middle and outer holes of the horizontal 
braces. Loosely install acorn nuts on rear side. 


See Figure 2-158. Remove paper backing from adhesive 
strip on vertical brace. With the stepped end overlapping 
the installed horizontal brace (and the slight bend on the 
opposite end angled outward), align holes in brace with 
vertical set of holes in windshield, and press into position. 


Position mounting bracket on rear side of windshield with 
the wireform facing inboard. Align three holes in mounting 
bracket with those in vertical brace. 
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9 
3 0 
Q 
1 
Q 5 
5 0 
8 0 
0 
4 7 


Figure 2-159. Windshield Torque Sequence 
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HEADLAMP NACELLE: FLHR/C 


REMOVAL 


1. 
2. 


10. 


11. 


12. 


13. 


Remove windshield. See 2.46 WINDSHIELD: FLHR/C. 


Remove the Phillips screw at the bottom of the headlamp 
door (chrome ring). Remove the headlamp door. 


Remove the seven Phillips screws to free the headlamp 
housing from the headlamp nacelle. 


Remove headlamp connector [88] at back of headlamp 
bulb. Remove the headlamp housing assembly from the 
motorcycle. 


See Figure 2-160. Reaching inside the headlamp nacelle, 
remove the flange nut to release the chrome strip at the 
top of the nacelle. 


Carefully pry off the fork lock plate at the rear of the 
handlebar clamp shroud. Remove two Phillips screws 
beneath the lock plate. 


Loosen the Phillips screw from tab at the front of the 
handlebar clamp shroud (but do not remove Keps nut and 
flat washer). 


Remove the two acorn nuts from the left side fork bracket 
studs. Remove acorn nuts from the right side fork bracket 
studs. 


Cover the front fender with suitable material to protect the 
fender paint. Remove the auxiliary lamp bracket from the 
left and right side fork bracket studs and carefully set on 
front fender. 


Remove the grommets (and clutch cable clamp) from the 
left and right side fork bracket studs. 


See Figure 2-161. Raise the handlebar clamp shroud, and 
after separating the halves of the headlamp nacelle 
slightly, slide the shroud forward running the shaft of the 
Phillips screw down the gap. 


See Figure 2-162. Reaching inside the headlamp nacelle, 
disconnect accessory switch connector [67] and auxiliary 
lamp switch connector [109]. 


Carefully separate the halves of the headlamp nacelle and 
remove from motorcycle. 
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Headlamp nacelle (left side 
Trim strip 

Flange nut 

Chrome sirip 

Fork lock plate 

Handlebar clamp shroud 
Phillips screw (2) 

Phillips screw 

Flat washer 

0. Keps nut 
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Figure 2-160. Headlamp Nacelle Assembly 
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Figure 2-161. Handlebar Clamp Shroud and Screw 
Assembly 


HOME 


INSTALLATION 


1. 


Fit halves of the headlamp nacelle together engaging the 
holes in the nacelle with the left and right side fork bracket 
studs. 


See Figure 2-162. Reaching inside the headlamp nacelle, 
connect accessory switch connector [67] and auxiliary 
lamp switch connector [109]. 


See Figure 2-161. If disassembled, install Phillips screw, 
flat washer and Keps nut on the handlebar clamp shroud. 


Part the halves of the headlamp nacelle slightly. With the 
flat washer on the inboard side of the nacelle, slide the 
shroud rearward running the shaft of the Phillips screw 
down the gap. Position the shroud over the flange at the 
top of the nacelle. 


Mate the halves of the headlamp nacelle and tighten the 
Phillips screw to 10-20 in-Ibs (1.1-2.3 Nm). 


Install two Phillips screws to secure handlebar clamp 
shroud to the fork lock mechanism. Alternately tighten 
screws to 10-20 in-Ibs (1.1-2.3 Nm). Install fork lock plate. 


NOTE 


To avoid possible damage to the brake hose and/or handlebar 
switch wires, verify that trim strips are installed on inside edges 
of the headlamp nacelle. Cutting or severe chafing of the brake 
hose and/or handlebar switch wires could cause loss of function 
while riding. 


7. 


10. 


Verify that trim strips are installed on inside edges of 
headlamp nacelle. Install new trim strips if cracked, dam- 
aged or missing. 


Inserting the weld stud on the chrome strip into the hole 
at the top of the headlamp nacelle, reach inside the nacelle 
to install flange nut. Tighten flange nut to 15-20 in-Ibs 
(1.7-2.3 Nm). 


Install the grommets on the left and right side fork studs. 


Slide the auxiliary lamp bracket onto the left and right side 
fork bracket studs. Verify that the four grommets are in 
place on the inboard side of the auxiliary lamp brackets. 
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1. Accessory switch [67] 
2. Auxiliary lamps switch [109] 


11. 


12. 
13. 


14. 


15. 


Figure 2-162. Headlamp Nacelle (FLHRC) 


Install the acorn nuts on the fork bracket studs and tighten 
to 72-108 in-Ibs (8.1-12.2 Nm). Be sure to capture the 
clutch cable clamp on the upper left stud before installing 
the acorn nut. 


Install headlamp connector [38] at back of headlamp bulb. 


Align holes in headlamp housing with wellnuts in headlamp 
nacelle (headlamp door bracket at bottom). Install the 
seven Phillips screws and alternately tighten to 9-18 in- 
Ibs (1.0-2.0 Nm). 


Fit the square-shaped portion of the headlamp door spring 
into the slot at the top of the headlamp housing and then 
snap the headlamp door (chrome ring) into place. Install 
Phillips screw at the bottom of the headlamp door and 
tighten to 9-18 in-Ibs (1.0-2.0 Nm). 


Install windshield. See 2.46 WINDSHIELD: FLHR/C. 
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FRONT FENDER 


2.48 


REMOVAL 


NOTE 
Start procedure at step 4 if fender tip lamp is absent. 
1. FLHR: 
a. Remove screw at bottom of headlamp door (chrome 
ring). Remove headlamp door. 


b. Remove seven screws to free headlamp housing from 
headlamp nacelle. 


c. Remove headlamp connector [38] at back of head- 
lamp bulb. 


d. Remove headlamp housing assembly from motor- 
cycle. 


e. See Figure 2-163. Disconnect front fender tip lamp 
jumper harness connector [32], 2-place Multilock. 


2. FLHT/C/U: See Figure 2-164. Reaching in below the 
fairing cap on the left side of the steering head, disconnect 
front fender tip lamp jumper harness connector [32], 2- 
place Multilock. 


NOTE 
Remove outer fairing only if necessary. See 2.37 UPPER 
FAIRING AND WINDSHIELD: FLHX, FLHT/C/U. 


3. Draw socket housing down to fender area. 
4. Remove front wheel. See 2.4 FRONT WHEEL. 


5. Bend tabs on lockplates away from heads of four front 
fender mount screws. Remove screws and lockplates. 
Remove fender from motorcycle. 


sm04823 


sm04824 


Figure 2-164. Front Fender Tip Lamp Jumper Harness 
Connector (FLHT/C/U) 


INSTALLATION 


Figure 2-163. Front Fender Tip Lamp Jumper Harness 
Connector (FLHR/C) 
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1. Install lockplates on four front fender mount screws. Align 
holes in fender with those in fork sliders and start screws. 


2. Alternately tighten screws to 16-20 ft-lbs (22-27 Nm). Bend 
tabs on lockplates against flats on screw heads. 


NOTE 
Skip the next step if fender tip lamp is absent. 


3. Route socket housing upward behind chrome skirt 
(FLHT/C/U) or through bottom of headlamp nacelle (FLHR) 
to area beneath upper fork bracket. Connect front fender 
tip lamp jumper harness connector [32]. 


NOTE 
To connect front fender tip lamp with the outer fairing installed 
(FLHT/C/U models), reach in below the fairing cap on the left 
side of the steering head. 


4. Install front wheel. See 2.4 FRONT WHEEL. 


5. FLHR: 
a. Install headlamp connector [38] at back of headlamp 
bulb. 


b. Align holes in headlamp housing with wellnuts in 
headlamp nacelle (headlamp door bracket at bottom). 


c. Install seven screws and alternately tighten to 9-18 
in-Ibs (1.0-2.0 Nm). 


d. Install headlamp door (chrome ring) and door screw. 
Tighten screw to 9-18 in-Ibs (1.0-2.0 Nm). 


6. FLHT/C/U: Install outer fairing, if removed. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 


HOME 


REAR FENDER 


2.49 


REMOVAL 


1. FLHX: Remove rear fascia and rear fascia lamp. See 
2.50 REAR FASCIA: FLHX. 


2. Remove seat. See 2.28 SEAT. 


3. See Figure 2-165. Disconnect rear lighting connector. 
Release connector from fender. 


4. Remove left and right side covers. 
Disconnect air lines from shock absorbers. 


6. See Figure 2-166. Remove saddlebag support fastener 
(4) from each side. 


7. Remove fastener (10), seat strap (9) and saddlebag 
bracket (8) from each side. 


8. Remove fastener (11) on each side. Remove covers (1). 
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Figure 2-165. Rear Fender Lights Connector 
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Cover (2) 

Fastener, fender support to fender support (2) 
Fastener, luggage rack to fender support (4) 
Fastener, saddlebag support to fender support 
Tail light connector anchor location 

Nut, fender to saddlebag support (2) 
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7. Fastener, fender to saddlebag support (2) 
8. Forward saddlebag bracket (2) 

9. Seat strap 

10. Cover fastener, front (2) 

11. Cover fastener, rear (2) 


Figure 2-166. Rear Fender 


9. See Figure 2-166. Remove fasteners (7) and flange nuts 
(6) to release fender support bracket from saddlebag 
support. 


10. If equipped with a luggage rack or Tour-Pak, back out 
screws (3) 2-3 turns. 


11. Remove fender mounting screws (2) from both sides. Be 
aware that rear fender will drop when screws are removed. 


12. See Figure 2-167. Carefully roll the fender back and out 
of the frame. 


INSTALLATION 
1. See Figure 2-167. Carefully roll the fender into position. 


2. See Figure 2-166. Install four fasteners (2) and tighten to 
15-20 ft-lbs (20-27 Nm). 
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3. Tighten four luggage rack fasteners (3) to 15-20 ft-lbs (20- 
27 Nm). 
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Figure 2-167. Carefully Roll Out Rear Fender 


4. See Figure 2-166. Install rear fender support-to-saddlebag 
support fastener (7) and nut (6). Tighten to 15-20 ft-lbs 
(20-27 Nm). 


5. Install cover (1) on each side and start fastener (11). Verify 
all electrical harnesses are above the cover flange and 
not pinched. 


6. Install forward cover fastener (10) along with flat washer, 
seat strap (9) and saddlebag bracket (8) on each side but 
do not tighten at this time. 


7. Install saddlebag support fastener (4) on each side. The 
air suspension fitting bracket is also retained by this 
fastener on the left side. Tighten fasteners (4) to 15-20 ft- 
lbs (20-27 Nm). 


8. Tighten cover fasteners (11) to 15-20 ft-lbs (20-27 Nm). 
9. Connect air suspension lines to shock absorbers. 


10. See Figure 2-165. Connect rear fender lights connector 
and secure anchor in rear fender hole. 


11. Install side covers. 
12. Install seat. See 2.28 SEAT. 


13. Install saddlebags. The front bracket (8) may need to be 
rotated to align with attachment stud. Once saddlebags 
are secured, tighten fasteners (10) to 12-15 ft-lbs (16.3- 
20.3 Nm). 


14. FLHX: Install rear fascia lamp and rear fascia. See 
2.50 REAR FASCIA: FLHX. 


REAR FENDER LIGHTS CONDUIT 
Removal 


1. Remove rear fender. 
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2. Remove rear fender lights harness. See 7.14 TAIL LAMP. 
Rear Fender Lights Harness. 


3. Carefully cut adhesive conduit and remove wire harness. 


4. Removeterminals from socket housing of rear fender lights 
connector. See A.1 AMP MULTILOCK CONNECTORS. 


Installation 


1. Draw rear fender lights harness through new adhesive 
conduit until progress is halted by installed cable strap. If 
absent, install new cable strap as follows: 


a. Adjust conauit so that end is 0.25 in. (6.35 mm) or 
less from wire end of connector [7B]. 


b. Install cable strap 8.75 in. (222.25 mm) from mating 
end of connector as shown in Figure 2-168. Cut any 
excess cable strap material. 


NOTE 
Proper placement of the cable strap prevents rearward move- 
ment of the rear fender lights harness. 


2. Install terminals into socket housing of rear fender lights 
connector [94]. See A.1 AMP MULTILOCK CON- 
NECTORS. Refer to Table 2-20 for proper wire location. 


Table 2-20. Rear Fender Lights [94] 


WIRE CHAMBER WIRE CHAMBER 
COLOR NUMBER COLOR NUMBER 
Orange/White 1 Red/Yellow 4 
Brown 2 Violet 5 
Blue 3 Black 6 


3. Install rear fender lights harness. See 7.14 TAIL LAMP. 
Rear Fender Lights Harness. 


4. Install rear fender. 
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Connector [7B] 
Conduit 

Cable Strap 
Adhesive Conduit 
0.25 in. (6.35 mm) 
8.75 in. (222.25 mm) 
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Figure 2-168. Install Cable Strap on Conduit 
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REAR FASCIA: FLHX 


2.50 


REMOVAL 
1. Remove saddlebags. See 2.29 SADDLEBAGS. 


2. See Figure 2-169. Remove six flange nuts (1). 


3. Loosen set screw and remove radio antenna mast from 
left side of motorcycle. 


4. Gently open adhesive conduit at split line to release rear 
fascia lamp wires. 


5. Spread top of fascia (2) to release from top studs at sides 
of fender and then pull bottom in a downward direction to 
release fascia from fender. 


6. Remove two screws to release lamp assembly from fascia. 


INSTALLATION 


1. Install lamp assembly to fascia. Tighten screws to 18-22 
in-Ibs (2.0-2.5 Nm). 


2. Insert flange at top of fascia between flap and fender. 
Notch in flange engages locator bump on flap when fascia 
is fully installed. Spread top of fascia to engage top studs 
at sides of fender. 


3. See Figure 2-169. Apply a small dab of Loctite Medium 
Strength Threadlocker 243 (blue) to threads of each stud. 
Install flange nuts (1) and tighten to 30-45 in-Ibs (3.4-5.1 
Nm). 


4. Gently open adhesive conduit at split line and insert rear 
fascia lamp wires. 


5. Install radio antenna mast and tighten set screw. 
6. Install saddlebags. See 2.29 SADDLEBAGS. 


STUD PLATE 
Removal 


1. Remove rear wheel as necessary to gain access to fender 
well. See 2.5 REAR WHEEL. 


2. See Figure 2-169. Remove flange nuts (1). 


3. Remove screw and nut (6) securing fender support (5) to 
saddlebag support on both sides. Remove nut (5) and flat 
washer. Remove support (4). 


NOTE 
Stud plates installed in production use adhesive strips as an 
assembly aid. Beginning at the edges, carefully work stud plate 
free using a small putty knife or gasket scraper. 


4. Carefully pry stud plate (3) away from rear fender. 
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Flange nut (6) 
Fascia 

Stud plate (2) 
Fender support 
Nut 
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Screw and nut (2) 


Figure 2-169. Rear Fascia 


Installation 
1. Install new stud plate (3). 


2. See Figure 2-169. Install flange nuts on studs and altern- 
ately tighten to 30-45 in-Ibs (3.4-5.1 Nm). 


3. Install fender support (4). Tighten screw and nut (6) to 15- 
20 ft-Ibs (20.3-27.1 Nm). Tighten nut (5) to 45-85 in-Ibs 
(b.1-9.6 Nm). 


4. Install rear wheel. See 2.5 REAR WHEEL. 
REAR FASCIA LAMP 


Removal 
1. Remove rear fascia. See 2.50 REAR FASCIA: FLHX, 
Removal. 


2. Out cable straps to release fascia lamp wires and radio 
antenna cable from saddlebag support and rear frame. 


3. Disconnect rear fascia lamp connector located inboard of 
upper frame tube. 


Installation 


1. Route rear fascia lamp wires forward along saddlebag 
support and rear frame to inboard side of upper frame 
tube. 


2. Mate fascia lamp connector. 


3. Install new cable straps to secure rear fascia lamp wires 
and radio antenna cable to rear frame and saddlebag 
support. 


4. Install rear fascia. See 2.50 REAR FASCIA: FLHX, 
Installation. 
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REAR FRAME 2.51 


REAR FRAME 
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Removal d se 
1. Support the motorcycle with a scissors jack. i Ф 


2. Remove the seat. 


3. See Figure 2-170. Remove top caddy and move caddy 
aside. See 7.7 ELECTRICAL CADDIES. 


4. Remove battery. See 1.17 BATTERY MAINTENANCE. 
5. FLHTC/U: Remove Tour-Pak. See 2.31 TOUR-PAK. 


6. Cut cable straps securing harnesses to each side of rear 
frame and luggage rack and move harnesses aside. Take 
note of cable strap locations for reassembly. 


7. Remove rear fender. See 2.49 REAR FENDER. 


8. Remove saddlebag supports. See 2.30 SADDLEBAG 
SERVICE, Saddlebag Guard/Support Rail. 


9. Remove shock absorbers. See 2.23 REAR SHOCK 
ABSORBERS. 


10. Remove luggage rack if equipped. See 2.31 TOUR-PAK 
Luggage Rack/Tour-Pak Support. 


11. See Figure 2-170. Remove two upper battery tray 


fasteners (2). 1. Top caddy fasteners 
2. Rear battery tray fasteners 


12. Remove fastener that secures left-side electrical caddy to 


rear frame. Figure 2-170. Upper Caddy Fasteners 


13. See Figure 2-171. Remove six fasteners (2) and washers 
(3) securing the rear frame (1). 


14. Remove rear frame. sm05867 


1. Rear frame 
2. Fasteners (6) 
3. Hardened washer (6) 


Figure 2-171. Subframe 
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Figure 2-172. Rear Frame Torque Sequence 


Installation 


1. 


10. 


11. 


See Figure 2-171. Fit the rear frame to the main frame 
and start two lower fasteners (2) with hardened washers 
(3). Install four remaining upper fasteners and hardened 
washers. 


See Figure 2-172. Tighten rear frame fasteners іп 
sequence shown to 40-50 ft-lbs (54.2-67.8 Nm). 


Secure left-side electrical caddy to rear frame and tighten 
fastener to 72-96 in-Ibs (8.1-10.8 Nm). 


See Figure 2-170. Secure upper battery tray to rear frame. 
Tighten fasteners (2) to 72-96 in-Ibs (8.1-10.8 Nm). 


Install luggage rack if equipped. See 2.31 TOUR-PAK 
Luggage Rack/Tour-Pak Support. 


Install shock absorbers. See 2.28 REAR SHOCK 


ABSORBERS. 
Install rear fender. See 2.49 REAR FENDER. 
Install saddlebag supports. See 2.30 SADDLEBAG SER- 


VICE, Saddlebag Guard/Support Rail. 
FLHTC/U: Install Tour-Pak. See 2.31 TOUR-PAK. 


Secure harnesses to each side of rear frame and luggage 
rack with cable straps. Position straps as noted during 
disassembly. 


Install saddlebags. 


12. Install battery. See 1.17 BATTERY MAINTENANCE. 


13. See Figure 2-170. Install top caddy and tighten fasteners 
(1) to 72-96 in-Ibs (8.1-10.8 Nm). 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 


14. Install the seat. 
Thread Repair 


NOTES 


* Never re-tap the threaded holes in the rear frame to repair 
damaged threads. Always use the following procedure to 
provide repair. 


* [f more than one threaded hole is damaged оп a given 
side, or if a thread repair has previously been done, the 
rear frame must be replaced. Never repair more than one 
hole per side. 


1. Remove the damaged fastener. 


2. Drill out damaged threads and install the appropriate size 
Heli-Coil thread insert. 


3. Install new fastener with hardened washer and tighten to 
the proper torque. 
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FOOTBOARDS AND FOOTRESTS 2.52 


RIDER FOOTBOARDS 3. Remove socket head screw (8), lockwasher (9) and flange 
nut (11). 


Removal 4. Remove footboard and bracket assembly from motorcycle. 
1. If removing left side footboard, raise motorcycle on center 


stand so that weight is not resting on jiffy stand. Installation 


2. See Figure 2-173. Remove socket head screw (5) and 1. See Figure 2-173. Install footboard and bracket assembly 
lockwasher (6). and secure with socket head screws (5, 8), lockwashers 
(6, 9), and flange nut (11). 


2. Tighten socket head screws to 36-42 ft-lbs (48.8-57.0 Nm). 
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1. Rubber pad 8. Socket head screw, long 
2. Footboard 9. Lockwasher 
3. Pivot screw nut (2) 10. Right forward bracket 
4. Pivot screw (2) 11. Flange nut 
5. Socket head screw, short 12. Left rear bracket 
6. Lockwasher 13. Jiffy stand bracket 
7T. Right rear bracket 14. Left forward bracket 
Figure 2-173. Rider Footboards (Typical) (Quantities shown are for each footboard) 
Disassembly Assembly 
NOTE 1. Place footboard into position between brackets and install 

If only replacing the rubber pad, refer to step 1 below and then pivot screws (4) so that the nuts (3) will be on the inboard 

see steps 3-4 under ASSEMBLY. side. 

1. Tilt footboard upward. From bottom of footboard, use a NOTE | 
large flat blade screwdriver to push four rubber anchors The bottom of FLHX footboards are stamped Кей) or Right) 
on pad up through holes in footboard. to verify proper installation. 

2. See Figure 2-173. Remove nuts (3) and pivot screws (4) 2. Install nuts (3) onto pivot screws and tighten to 60-80 in- 
from underside of footboard. Ibs (6.8-9.0 Nm). 


3. Remove footboard from brackets. 
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3. Moisten four rubber anchors on bottom of new pad (1) 
with soapy water. 


4. Place pad into position on footboard. From bottom of 
footboard, use pliers to pull rubber anchors through holes 
in footboard. 


PASSENGER FOOTBOARD 


Removal 


See Figure 2-174. Remove socket head screw (7), lockwasher 
(8) and footboard/bracket assembly from rear swingarm 
bracket. 


Installation 


NOTE 


Passenger footboards can be adjusted to one of three positions. 
To move footboards to a new position, remove plastic plugs 
from holes in rear swingarm bracket as necessary. 


1. Locate pin on footboard bracket into hole in rear swingarm 
bracket. 


2. SeeFigure 2-174. Install socket head screw (7) and lock- 
washer (8). Tighten screw to 36-42 ft-lbs (48.8-56.9 Nm). 


Disassembly 


NOTE 


If only replacing the rubber pad, refer to step 1 below and then 
see steps 3-4 under ASSEMBLY. 


1. See Figure 2-174. Tilt footboard upward. From bottom of 
footboard, use a small flat blade screwdriver to push 
rubber beads on pad up through holes in footboard. 
Remove pad. 


2. Using a brass drift and rubber mallet, tap two pivot pins 
(3) toward center of footboard and remove. 


Remove footboard from footboard bracket. 


4. Remove steel ball (5) and spring (6) from hole in footboard 
bracket. 


Assembly 


1. See Figure 2-174. Place spring (6) into hole in footboard 
bracket. Place ball (5) on top of spring. 


2. Place footboard into position on bracket and install pivot 
pins (3) from the outboard side. Using a brass drift and 
rubber mallet, tap pins until centered in lugs of bracket. 
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Rubber pad 
Footboard 


Pivot pin (2) 
Footboard bracket 
Steel ball 

Spring 

Socket screw 
Lockwasher 
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Figure 2-174. Passenger Footboard (All Models Except 
FLHX) 


3. Moisten rubber beads on new pad with soapy water. Place 
pad into position on footboard. From bottom of footboard, 
use needle nose pliers to pull rubber beads down through 
holes in footboard. 


4. Engage nubs on inboard corners of pad with holes in 
footboard. 


PASSENGER FOOTREST: FLHX 


Removal 


See Figure 2-175. Remove socket head screw (9) and lock- 
washer (10) to remove footrest bracket from frame. 


Installation 
1. Locate pin on footrest bracket into hole in frame. 


NOTE 
Passenger footrests can be adjusted to one of three positions. 
To move footrests to a new position, remove plastic plugs from 
holes in frame as necessary. 


2. SeeFigure 2-175. Install socket head screw (9) and lock- 
washer (10). Tighten screw to 36-42 ft-Ibs (48.8-56.9 Nm). 


Disassembly 


NOTE 


If only replacing the rubber pad, refer to step 1 below and then 
see steps 7-9 under ASSEMBLY. 


1. See Figure 2-175. Remove socket head screw (1). 
Remove rubber pad (2) from footrest. 


2. Remove footrest (3) from footrest mount. 


3. Remove retaining ring (4). Remove pivot pin (5). 
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4. Remove footrest mount (6) and wave spring (7). 


Assembly 


1. See Figure 2-175. Align hole in wave spring with lower 
hole in footrest bracket. Be sure that the concave side is 
down and the flat edge is against the inboard side of the 
footrest bracket. 


2. Holding wave spring in place, install footrest mount in 
bracket with the rounded side of the pivot end up. 


3. Install pivot pin. 


NOTE 
Verify operation of footrest mount before installing retaining 
ring. The ease with which the footrest mount pivots is based 
on the curvature of the wave spring. Flattening the wave spring 
allows the footrest mount to move more easily, while increasing 
the curvature makes movement more difficult. 


4. Install new retaining ring. 

5. Slide footrest onto footrest mount. 
6. Place rubber pad into footrest. 
7 


Apply a small dab of Loctite Medium Strength Threadlocker 
243 (blue) to threads of socket head screw and install. 


8. Rotate footrest so that the rubber pad is topside and 
tighten socket head screw to 15-20 ft-lbs (20-27 Nm). 
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Socket screw 
Rubber pad 
Footrest 
Retaining ring 
Pivot pin 
Footrest mount 
Wave spring 
Footrest bracket 
. Socket screw 

0. Lockwasher 
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Figure 2-175. Passenger Footrest (FLHX) 
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JIFFY STAND 


2.53 


GENERAL 


AWARNING 


The jiffy stand locks when placed in the full forward (down) 
position with vehicle weight on it. If the jiffy stand is not 
in the full forward (down) position with vehicle weight on 
it, the vehicle can fall over which could result in death or 
serious injury. (00006a) 


AWARNING 


Always park motorcycle on a level, firm surface. An 
unbalanced motorcycle can fall over, which could result 
in death or serious injury. (00039a) 


REMOVAL 


AWARNING 


Block vehicle under frame such that vehicle will not fall 
when jiffy stand is removed. Failure to properly block 
vehicle could result in death or serious injury. (00462b) 


1. Block motorcycle under frame, so that motorcycle is 
securely upright and level. Jiffy stand should be able to 
move through its full range of travel without the weight of 
the motorcycle resting on it. 


m 


See Figure 2-178. Move jiffy stand to the full forward 
(down) position. Remove hex bolt (4), lockwasher (3), flat 
washer (2) and leg stop (5). 


о 


Swing jiffy stand forward beyond the normal down position 
and remove end of spring (9) from jiffy stand. Remove leg 
(8) from bracket. Remove other end of spring from frame 
weldment. 


B 


Inspect components for worn or damaged parts. Replace 
parts as necessary. 


INSTALLATION 


1. Apply anti-seize lubricant to area of leg that rotates within 
the bracket. 


NOTE 
See Figure 2-177. Verify that end of spring enters hole from 
front of leg weldment. If end of spring enters hole from rear of 
weldment, spring coil will rub on leg when exercised. 


2. Install end of spring into hole in frame weldment. Insert 
leg up through bracket. Swing jiffy stand forward beyond 
the normal down position and install other end of spring 
into hole in leg weldment. 


e 


See Figure 2-176. Holding leg at the normal forward 
(down) position, install stop (1) over threaded end with the 
stamped side down. Verify that the longer side of the stop 
faces the rear of the motorcycle. Install flat washer, lock- 
washer and hex screw. Tighten hex screw to 15-20 ft-Ibs 
(20.3-27.1 Nm). 


LOD 


1. Leg stop (longer side faces rear) 
2. Hex screw, lockwasher and flat washer 


3. Bracket 


Figure 2-176. Leg Stop Orientation in Full Forward (Down) 
Position 
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Figure 2-177. Rubber Stop and Spring Orientation 


AWARNING 


If leg stop is incorrectly installed, excessive wear can allow 
vehicle to fall when rested on jiffy stand, which could result 
in death or serious injury. (00479b) 
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Extend and retract jiffy stand several times to verify proper 
operation. Jiffy stand should swing freely to the fully 
extended and fully retracted positions. 


5. Move jiffy stand to the full forward (down) position. Care- 
fully remove support blocking from beneath motorcycle 
frame and rest motorcycle on jiffy stand. 


NOTE 
See Figure 2-177. Verify that rubber stop is installed in hole of 
jiffy stand weldment to prevent damage to the painted finish. 


JIFFY STAND BRACKET 
Removal 


1. Support motorcycle with scissors jack. 


2. Remove left rider footboard and support brackets. See 
2.52 FOOTBOARDS AND FOOTRESTS. 


3. See Figure 2-178. Remove jiffy stand leg (8). 


4. Remove two fasteners (6) and lockwashers (7) to release 
jiffy stand bracket from frame weldment. 
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1. Bracket 

2. Flat washer 
3. Lockwasher 
4. Bolt 

5. Stop 

6. Fastener (2) 
7. Lockwasher (2) 
8. Leg 

9. Spring 

10. Rubber stop 


Figure 2-178. Jiffy Stand Assembly 


Installation 


1. See Figure 2-178. Install two fasteners (6) and lock- 
washers (7) to secure front of bracket (1) to frame weld- 
ment. 


2. Temporarily install footboard rear fastener to align rear of 
jiffy stand bracket but do not tighten. 


3. Tighten front fasteners (6) to 36-42 ft-lbs (48.8-57.0 Nm). 


4. Install footrest. See 2.52 FOOTBOARDS AND 
FOOTRESTS. 
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5. Install jiffy stand leg. 
JIFFY STAND INTERLOCK SENSOR 
Removal 


NOTE 


See Figure 2-179. The sensor connector (1) is located below 
the voltage regulator. 


1. Pushanchoron sensor connector from hole in front frame 
cross member. Disconnect connector. 


2. SeeFigure 2-179. Cut cable strap (2) to release cable. 
Move jiffy stand to full forward (down) position. 


Remove fastener (3) and pull sensor from jiffy stand 
bracket. 


1. Connector location 
2. Cable strap 
3. Sensor fastener 


Figure 2-179. Jiffy Stand Interlock Sensor 


Installation 
1. Move jiffy stand to full forward (down) position. 


2. See Figure 2-179. Install sensor into bore of jiffy stand 
bracket. 


3. If reusing fastener (3), apply a small dab of Loctite Medium 
Strength Threadlocker 243 (blue) to threads before 
installation. Install fastener (3) and tighten to 96-120 in- 
Ibs (10.8-13.6 Nm). 


4. Route connector and cable over top of frame weldment, 
staying rear of front frame down tube, and to area below 
voltage regulator (1). 


5. Connect jiffy stand interlock sensor connector and push 
anchor into hole in front frame cross member. 


6. Install new cable strap (2) to capture cable. Cut any 
excess cable strap material. 
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FRONT ENGINE MOUNT 


2.54 


REMOVAL 


1. Remove right lower fairing, if present. See 2.36 LOWER 
FAIRING AND ENGINE GUARD. 


2. Remove right side rider footboard. See 2.52 FOOT- 
BOARDS AND FOOTRESTS. 


3. Place a jack under the oil pan and use a block of wood 
between the jack and the oil pan to distribute pressure 
across the length of the casting. Raise the jack until firm 
contact is made with the bottom of the oil pan. 


4. Removerear brake pedal from master cylinder and engine 
mount end cap. See 2.16 REAR BRAKE MASTER CYL- 
INDER. 


5. Removerear master cylinder from engine mount end cap. 


6. SeeFigure 2-180. Loosen, but do not remove, front engine 
mount fasteners (3). 


7. Remove engine mounts. 


a. Remove nuts (7), washers (8) and engine mount 
bracket fasteners (6). 


b. Remove end cap fasteners (1). and end cap (2). 


c. Remove engine mount bracket (5) with attached 
engine mounts (4). 


8. Remove front engine mount fasteners and engine mounts 
from engine mount bracket. 
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End cap fastener 

End cap 

Front engine mount fastener 
Engine mount 

Engine mount bracket 

Engine mount bracket fasteners 
Nut 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Washer 


Figure 2-180. Front Engine Mount 


INSTALLATION 


NOTES 


* See Figure 2-180. Tapered end of engine mounts (4) face 
engine mounting bracket (5). 


*  Notches on engine mounts fit over tabs on engine mount 
bracket. 


1. Install engine mounts to engine mount bracket. Install front 
engine mount fasteners finger tight. 


2. Install left side engine mount into frame weldment on left 
side of motorcycle. 


3. Install end cap (2) over right engine mount. 


4. Install end cap fasteners finger tight. 
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Install engine mount bracket fasteners (6) through bottom 
of engine mounting bracket. 


Apply Loctite Medium Strength Threadlocker 243 (blue) 
to threads of nuts (7). Install washers (8) and nuts. Tighten 
engine mount bracket fasteners to 36-40 ft-los (48.8-54.2 
Nm). 


Tighten end cap fasteners to 42-48 ft-lbs (56.9-65.0 Nm). 
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Tighten front engine mount fasteners to 40-50 ft-lbs (54.2- 
67.8 Nm). 


Install master cylinder to engine mount end cap. Install 
rear brake pedal. See 2.16 REAR BRAKE MASTER 
CYLINDER. 


Install right side rider footboard. See 2.52 FOOTBOARDS 
AND FOOTRESTS. 
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FASTENER TORQUE VALUES 


3.1 


FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


FASTENER TORQUE VALUE NOTES 

Breather assembly bolts 90-120 in-Ibs | 10.2-13.6 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Breather 
Assembly 

Cam chain tensioner fasteners 100-120 in-Ibs | 11.3-13.6 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam cover screws 125-155 т-Ш№Ю$ | 14.1-17.5 Nm (3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam support plate screws 90-120 in-Ibs 10.2-13.6 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam support plate screws 90-120 in-Ibs 10.2-13.6 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Crankcase bolts, final 15-19 ft-lbs 20.3-25.8 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Crankcase 

Crankcase bolts, initial 10 ft-lbs 13.6 Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Crankcase 

Crankcase pipe plugs 120-144 in-Ibs | 13.6-16.3 Nm 3.28 CRANKCASE, Pipe Plug and Oil Fittings 

Crankcase to front engine mounting 36-40 ft-lbs 48.8-54.2 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 

bracket nuts cedure 

Crank sprocket bolt, final torque 24 ft-lbs 32.5 Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Crossover pipe hanger bracket 84-132 in-Ibs 9.5-14.9 Nm |3.30 OIL PAN, Installation 

Cylinder head bolts, final 15-17 ft-lbs 20.3-23.0 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
Head/See special method to tighten 

Cylinder head bolts, final 15-17 ft-lbs 20.3-23.1 Nm |3.24 CYLINDER, Inspection 

Cylinder head bolts, initial 120-144 in-Ibs | 13.5-16.2 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
Head/See special method to tighten 

Cylinder head bolts, initial 120-144 in-Ibs | 13.6-16.3 Nm |3.24 CYLINDER, Inspection 

Cylinder stud 10-20 ft-lbs 3.6-27.1 Nm |3.28 CRANKCASE, Cylinder Studs 

Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm 3.30 OIL PAN, Installation/Clean plug before 
installation 

Lifter cover screws 90-120 in-Ibs | 10.2-13.6 Nm |3.17 ТОР END OVERHAUL: ASSEMBLY, Push 
Rods, Lifters and Covers 

Oil pan fasteners 84-132 in-Ibs 9.5-14.9 Nm |3.30 OIL PAN, Installation/Torque sequence 

Oil pan tapered plug 18-22 ft-lbs 24.4-29.8 Nm |3.30 OIL PAN, Installation/Apply Loctite Pipe 
Sealant With Teflon 565 (P/N 99818-97) 

Oil pump screws, initial torque 40-45 in-Ibs 4.5-5.1 Nm 13.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Piston jet screws 25-35 in-Ibs 2.8-3.9 Мт |3.28 CRANKCASE, Right Crankcase Half 

Primary cam sprocket flange bolts, final 34 ft-lbs 46.1 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 

Primary cam sprocket flange bolts, initial 15 ft-lbs 20.3 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 

Primary cam sprocket flange bolts, initial 15 ft-lbs 20.3 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 
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FASTENER TORQUE VALUE NOTES 

Rocker arm support plate bolts 18-22 ft-lbs 24.4-29.8 Мт |3.17 TOP END OVERHAUL: ASSEMBLY, Rocker 
Arm Support Plate 

Rocker cover bolts 15-18 ft-lbs 20.3-24.4 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Breather 
Assembly 

Rocker housing bolts 120-168 in-Ibs | 13.6-19.0 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
Head 

Secondary cam chain tensioner fastener| 100-120 in-Ibs | 11.3-13.6 Nm |3.26 CAM SUPPORT PLATE AND COVER, Cam- 
shafts 

Top engine mounting bracket stabilizer 30-35 ft-lbs 41-48 Nm 3.13 ASSEMBLING MOTORCYCLE AFTER 

link to frame weldment bolt SERVICE, Procedure 

Top engine mounting bracket stabilizer 30-35 ft-lbs 41-48 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 

link to frame weldment bolt cedure 

Top engine mounting bracket to front 30-35 ft-lbs 41-48 Nm 3.13 ASSEMBLING MOTORCYCLE AFTER 

cylinder head bolts SERVICE, Procedure 

Top engine mounting bracket to front 30-35 ft-lbs 41-48 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 

cylinder head bolts cedure 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 3.30 OIL PAN, Installation/Clean plug before 
installation 

Transmission to crankcase bolts 15 ft-lbs 20.3 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 
cedure 

Transmission to crankcase bolts 34-39 ft-lbs 46.1-52.9 Nm (3.15 INSTALLING ENGINE IN CHASSIS, Pro- 
cedure 
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SPECIFICATIONS 


3.2 


SPECIFICATIONS 


Table 3-1. Engine: 2009 Touring Models 


Table 3-3. Rocker Arms Specifications 


ITEM 


SPECIFICATION 


Number of cylinders 


2 


Type 


4-cycle, 45 degree 
V-Type, air cooled 


ROCKER ARMS IN. MM 
Shaft fit in bushing (loose) 0.0005-0.0020 | 0.013-0.051 
End clearance 0.003-0.013 0.08-0.33 
Bushing fit in rocker arm (tight) | 0.002-0.004 | 0.051-0.102 


Compression ratio 9 2-1 Table 3-4. Rocker Arm Shaft Specifications 
Bore 3.750 in. 95.25 mm ROCKER ARM SHAFTS IN. MM 
Stroke 4.380 in. 111.25 mm Shaft fit in rocker arm support |0.0007-0.0022| 0.018-0.056 
Displacement 96.00 cu. in. | 1584.00 cu. plate (loose) 
cm 

Torque (North America) 92.60 ft-lbs @ | 125.57 Nm @ Table 3-5. Hydraulic Lifter Specifications 

3500 RPM 3500 RPM HYDRAULIC IN. MM 
Torque (International) 90.20 ft-lbs @ | 122.31 Nm @ LIFTERS 

ew | ae Fit in crankcase | 0.0008-0.0020 0.02-0.05 
Torque (Japan) 86.90 ft-los @ | 117.84 Nm @ (loose) 

2500 RPM 2500 RPM 


Table 3-2. Oil Pump Specifications 


Table 3-6. Cylinder Head Specifications 


CYLINDER HEAD IN. MM 
Abe eral DATA Valve guide in head (tight) 0.0022-0.0033 | 0.051-0.084 
Туре Twin geroter, иа! severo тик Valve seat in head (tight)  |0.003-0.0045 | 0.076-0.114 
mounted and driven, internal oil pump, 
dry sump Valve stem protrusion (min) 2.022 51.36 
Pressure 30-38 PSI (207-262 kN/m2) at 2000 RPM Head gasket surface (flatness) 0-0.006 0-0.152 
and normal operating temperature of 
ВЫ Table 3-7. Valve Specifications 
Filtration 5 micron media, filtered between pump 
and engine VALVES IN. MM 
Exhaust: fit in guide 0.001-0.003 |0.0254-0.0762 
Intake: fit in guide 0.001-0.003 |0.0254-0.0762 
Seat Width 0.040-0.062 1.02-1.58 
Stem protrusion from cylinder} 2.012-2.032 | 51.10-51.61 


head boss 
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Table 3-8. Valve Springs Specifications 


Table 3-10. Connecting Rod Specifications 
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crankshaft (tight) 


VALVE IN. MM CONNECTING ROD IN. MM 
SPRINGS Piston pin fit (loose) 0.0007-0.0012 | 0.018-0.030 
Closed 135 Ibs 1.850 in. | 61.2 kg @ 470 mm | (се play between fly- | 0.005-0.015 0.13-0.38 
Open 312 Ibs @ 1.300 in. |141.5 kg @ 33.0 mm wheels 
Free length 2.325 in. 59.1 mm Connecting rod to 0.0004-0.0017 | 0.0102-0.0432 
crankpin (loose) 
Table 3-9. Piston 
Table 3-11. Flywheel Specifications 
PISTON REPLACE IF WEAR 
EXCEEDS FLYWHEELS IN. MM 
IN. MM Runout (shaft measured 0.000-0.010 0.0-0.254 
Fit in cylinder (loose) 0.0014-0.0025| 0.036-0.064 in case) 
Piston pin fit (loose) 0.0002-0.0005| 0.00-0.013 Da m 0.000-0.004 0.0-0.102 
i i .010-0.02 .254-0. 
йы end | Top compression 0.010-0.020 | 0.254-0.508 End play 0.003-0.013 0.076-0.330 
gap 2nd compression | 0.014-0.024 | 0.356-0.610 
Oil control ring 0.010-0.050 | 0.254-1.27 Table 3-12. Crankshaft/Sprocket Shaft Bearing 
Ring side | Top compression |0.0012-0.0037| 0.030-0.094 Specifications 
nid 2nd compression |0.0012-0.0037) 0.030-0.094 CRANK- IN. MM 
Oil control rails |0.0031-0.0091| 0.079-0.231 SHAFT/SPROCKET 
SHAFT BEARINGS 
Roller bearing fit (loose) | 0.0002-0.0015 | 0.005-0.038 
Bearing fit in crankcase | 0.0038-0.0054 | 0.097-0.137 
(tight) 
Bearing inner race on 0.0004-0.0014 0.010-0.036 
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SERVICE WEAR LIMITS 3.3 


GENERAL 


Wear limits are given here as a guideline for measuring used 


Table 3-17. Cylinder 


engine components. Replace components when they exceed CYLINDER REPLACE IF WEAR EXCEEDS 
values listed here. IN. MM 
Taper 0.002 0.051 
Table 3-13. Rocker Arm/Rocker Arm Shaft Outofround 0.002 0.051 
ROCKER ARM/ROCKER | REPLACE IF WEAR EXCEEDS Warpage of gasket sur- 0.006 0.152 
ARM SHAFT IN. MM faces: top 
Shaft fit in bushing (loose) 0.0035 0.089 Warpage of gasket or O- 0.004 0.102 
End clearance 0.025 0.635 а аы 
227 ien arm 572 es Table 3-18. Cylinder Bore 
CYLINDER BORE REPLACE IF WEAR EXCEEDS 
Table 3-14. Hydraulic Lifter IN. MM 
HYDRAULIC LIFTER REPLACE IF WEAR EXCEEDS Standard 3.752 95.301 
IN. MM 0.005 in. oversize 3.757 95.428 
Fit in crankcase 0.003 0.076 0.010 in. oversize 3.762 95.555 
Roller fit 0.0015 0.038 
Roller end clearance 0.022 0.559 Table 3-19. Piston 
PISTON REPLACE IF WEAR 
Table 3-15. Cam Support Plate EXCEEDS 
CAM SUPPORT PLATE REPLACE IF ІН: MM 
IN. MM Fit in cylinder (loose) 0.003 0.076 
Cam chain tensioner shoe | More than 0.090 Моге than 2.29 ЗГ aviar 20008 0020 
По ышк ІС TE end Top — € 0.030 0.762 
Crankshaft bushing max- More than More than end compression 0:034 0863 
imum ID 0.8545 21.704 Oil control rails 0.050 1.27 
Camshaft bore 1.1023 27.998 Ring side Top compression 0.0045 0.114 
clearance 2nd compression 0.0045 0.114 
Table 3-16. Cylinder Head Oil control rails 0.010 0.254 
CYLINDER HEAD REPLACE IF 
IN. MM Table 3-20. Connecting Rod 
Valve guide in head (tight) Less than Less than CONNECTING ROD REPLACE IF WEAR 
0.002 0.051 EXCEEDS 
Valve seat in head (tight) Less than Less than IN. MM 
0.002 0.051 Piston pin fit (loose) 0.002 0.051 
Valve stem protrusion More than More than Side play between flywheels 0.020 0.508 
ш каа Fit on crankpin (loose) 0.002 0.051 
Head warpage More than More than 
0.006 0.152 
Table 3-21. Breather Assembly 
BREATHER ASSEMBLY REPLACE IF WEAR 
EXCEEDS 
IN. MM 
Breather cover warpage 0.005 0.13 
Breather baffle warpage 0.005 0.13 
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Table 3-22. Valve Stem to Guide 


Table 3-24. Crankshaft Roller Bearing 
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VALVE STEMTO GUIDE| REPLACE IF WEAR EXCEEDS CRANKSHAFT ROLLER REPLACE IF 
IN. MM BEARING IN. MM 
Intake 0.0038 0.0965 Roller bearing fit (loose) More than More than 0.038 
Exhaust 0.0038 0.0965 08 
Bearing fit in crankcase Less than Less than 0.097 
Table 3-23. Flywheel tent ЗЕ 
Inner race on crankshaft Less than Less than 0.010 
FLYWHEEL REPLACE IF WEAR EXCEEDS (tight) 0.0004 
IN. MM 
Runout (shaft measured 0.012 0.305 
in case) 
Runout (measured in 0.005 0.127 
truing stand) 
End play 0.013 0.330 
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ENGINE OIL FLOW 


3.4 


OIL FEED 


NOTE 


The oiling system is carefully designed for optimum efficiency. 
All oil holes and passageways are specially sized. Exercise 
caution to avoid enlarging oil holes during cleaning. Any 
modification of the oiling system will adversely affect oil pres- 
sure or cooling and lubrication efficiency. 


Two illustrations accompany this explanation. 
• Сат support plate oil flow is shown in Figure 3-1. 
* Top end oil flow is shown in Figure 3-2. 


Oil flows from the oil pan through an internal passageway at 
the front of the transmission housing, and enters the lower 
passageway (A1) cast into the rear right side of the crankcase. 


Running through a passageway in the crankcase, oil exits a 
hole in the crankcase flange (B2) and enters a hole on the 
inboard side of the cam support plate. Passing through a 
channel in the cam support plate (A3), the oil enters the feed 
side of the oil pump. See 3.5 OIL PUMP OPERATION. The 
feed gerotors of the pump direct the flow up a second channel 
in the cam support plate (A4). 


A drilling in this channel connects to a pressure relief valve 
mounted in the bypass port of the cam support plate (A5). 
When the oil pressure exceeds the setting of the relief valve 
spring 35 psi (241.3 kPa), the orifice opens to bypass excess 
oil back to the feed side of the pump (A3). 


Oil not returned to the feed side exits a hole on the inboard 
side of the cam support plate and passes through a hole in the 
crankcase flange (B6). Flowing through a passageway in the 
crankcase, where a reading is taken by the oil pressure sending 
unit (B7), the oil exits the lower off-center hole in the oil filter 
mount (D8). 


After circulating through the oil filter, the flow of oil is directed 
back into the crankcase through the center hole in the oil filter 
mount (D9). Exiting a passageway in the crankcase through a 
hole in the crankcase flange (B10), the flow of oil reenters the 
cam support plate. 


Filtered oil is then routed to the top and bottom ends of the 
engine as described in 3.4 ENGINE OIL FLOW, Top End and 
3.4 ENGINE OIL FLOW, Bottom End which follow. 


TOP END 


Two illustrations accompany this explanation. 


* Сат support plate oil flow is shown in Figure 3-1. 
* Top end oil flow is shown in Figure 3-2. 


Oil passes through a channel in the cam support plate exiting 
the inboard side through two holes near the top (A11, A12). 
Entering two holes in the crankcase flange (B13, B14), one 
leading to the front cylinder and the other to the rear, the oil 
travels through passageways in the crankcase to the hydraulic 
lifter bores (D15). 


Exiting a hole in each lifter bore (E16), the oil flows around the 
lifter and enters a hole at the side of the lifter body. As the 
chamber inside the lifter body is filled, the push rod socket rises 


to achieve the no-lash fit of the valve train components. The 
flow of oil then exits a hole centered in the lifter socket and 
runs up the hollow push rods. 


NOTE 


Note that there is one additional hole drilled into the inside lifter 
bores while the oblong hole circulates oil around the lifter body 
as described, the round hole (E17) feeds oil to the piston jets 
in the flywheel compartment. 


Exiting holes at the top of the hollow push rods, oil enters a 
hole at the bottom of the intake and exhaust rocker arms. 
Lubricating the rocker arm bushings, oil flows down the rocker 
arm shafts and exits a pin hole in the outboard side of each 
rocker arm housing (F18) where it sprays the valve springs 
and the top of the valve stem. 


Oil runs down to the low side of the rocker housing and enters 
the exhaust valve spring pocket where a drain hole (G19) leads 
to a passageway in the cylinder head casting. 


Oil exits the bottom of the cylinder head and passes through 
a dowel pin (H20) on the "down side" of the cylinder flange. 
The oil runs through a vertical passageway in the cylinder, 
passes through a second dowel pin on the "down side" of the 
cylinder deck (121) and enters the left crankcase half. 


Flowing through a horizontal passageway in the left crankcase 
half (J22), oil runs through a third dowel pin (K23) to the right 
crankcase half where it travels through another passageway 
before emptying into the cam compartment (B23, B24). 


Oil collecting in the cam compartment is picked up by one of 
two scavenge lobes on the oil pump (B25). 
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Figure 3-1. Engine Oil Flow - Cam Support Plate/Right 
Crankcase Half 
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Figure 3-2. Engine Oil Flow - Top End 


BOTTOM END 


Three illustrations accompany this explanation. 


• Сат support plate oil flow is shown in 
* Top end oil flow is shown in 
* Bottom end oil flow is shown in 


Oil traveling through the horizontal passage at the top of the 
cam support plate (enroute to the front and rear cylinders) also 
passes through a hole at the top of each camshaft bore to 


lubricate the journals of the plain bearing cams. On the inboard 
side of the passage leading to the rear cylinder, oil sprays out 
through a pin hole to lubricate the secondary cam chain. 


The flow of oil to the rear cylinder also travels down the vertical 
passage at the rear of the cam support plate (A27) and exits 
a hole on the outboard side to supply oil to the primary cam 
chain tensioner (A28). 


The flow of oil in the vertical passage at the center of the cam 
support plate (A29) passes through a hole on the inboard side 
to supply oil to the secondary cam chain tensioner and also 
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sprays out through a pin hole on the outboard side to lubricate 
the primary cam chain (A30). The flow of oil then passes 
through a hole in the crankshaft bushing where it enters a 
drilling in the crankshaft (L31). 


Oil runs down the center of the crankshaft and then up across 
drilling into the right side of the flywheel. The flow exits a drilling 
in the crank pin bore, enters the crank pin and then sprays out 
through three holes to lubricate the lower rod bearing set. 


The oil splash and mist created by the action of the flywheel 
lubricates the crankshaft bearing and the camshaft needle 
bearings in the right crankcase half. This same action serves 
to lubricate the sprocket shaft bearing in the left crankcase half 
(M32). 


Since the oil mist also lubricates the cylinder walls, three holes 
on each side of the piston (in the area of the third ring land) 
evacuate excess oil scraped from the walls on the piston 
downstroke. 
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The piston jets (N33), which receive a supply of oil from the 
intake lifter bores, spray the underside of the piston for cooling 
of the piston crown and skirt area. A check valve in each jet 
opens only when the oil pressure reaches 12-15 PSI (82.7- 
103.4 kPa), at which point the engine is operating above idle 
speed. At idle speeds (9-12 PSI (62.1-82.7 kPa)), the valve 
remains closed to prevent over oiling and to provide proper 
system operating pressure. 


Oil spray from each piston jet also enters a hole at the bottom 
of each pin boss (O34) for lubrication of the piston pin. The 
spray also allows a portion of the oil to reach the upper rod 
bushing (D35). 


Surplus oil falls back to the bottom of the flywheel compartment 
where it collects in the sump area (P36). Oil in the sump is 
drawn to the cam compartment through an internal channel 
(P37, C34) that connects with the second scavenge lobe of 
the oil pump (B35). 


Figure 3-3. Engine Oil Flow - Bottom End 


OIL RETURN 


Two illustrations accompany this explanation. 
• Сат support plate oil flow is shown in Figure 3-1. 
* Bottom end oil flow is shown in Figure 3-3. 


The "dual kidney" designation given to the oil pump refers to 
its two scavenging functions, whereby it simultaneously draws 
oil from both the cam and flywheel compartments. 


Oil sucked up by the scavenge lobes passes through the 
scavenge gerotors of the oil pump and is directed through a 
return channel in the cam support plate (A40). See 3.5 OIL 
PUMP OPERATION. 


Exiting a hole on the inboard side of the cam support plate, oil 
enters the upper hole in the crankcase flange (B41). 


Oil flows through the upper passageway in the crankcase (A42), 
enters a passageway at the front of the transmission housing 
and empties into the oil pan (Q43) onto the front of the baffle 
plate (R44). 
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The oil flows to the rear of the oil pan along the top of the baffle 
plate, then drops from the open end of the baffle plate into the 
oil pan where it is redirected forward. The baffles (S45) cast 
into the oil pan slow the circulation of the oil through the pan 
to enhance cooling. 
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Oil pickup occurs in the front compartment of the baffle where 
a passageway in the casting (S46) directs the flow upward. 
Passing through a second passageway in the transmission 
housing (Q47), the flow of oil enters the lower passageway in 
the crankcase (A1) to repeat the circuit. 
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OIL PUMP OPERATION 


3.5 


GENERAL 


See Figure 3-4. The oil pump consists of a housing containing 
two gerotor gear sets, one feed and the other scavenge. Driven 
by the crankshaft, the feed gerotor set distributes oil to the 
engine, while the scavenge gerotor set draws oil from the cam 
and flywheel compartments and returns it to the oil pan. 


Each gerotor gear set has two parts, an inner and outer gerotor. 
The inner and outer gerotors have fixed centers that are slightly 
offset to one another. Also, the inner gerotor has one less tooth. 
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1. Feed gerotor 
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2. Scavenge gerotor 


Figure 3-4. Oil Pump Gerotors 


OPERATION 


See Figure 3-5. As the crankshaft rotates, the cavity between 
the inner and outer gerotors on the inlet side of the pump 
increases in volume. This creates a vacuum causing oil to be 
drawn in. The cavity continues to increase until the volume is 
equivalent to that of the missing tooth on the inner gerotor. 
Note that the inlet and outlet sides of the pump are sealed by 
the tips and lobes of the inner and outer gerotors. 


See Figure 3-6. Continued rotation moves the pocket of oil to 
the outlet side of the pump. In this area, the cavity decreases 
in volume as the gerotor teeth mesh causing the oil to be 
squeezed out the discharge port. As the cavity on the outlet 
side is emptied, a second seal formed by the tips and lobes of 
the inner and outer gerotors prevents oil on the outlet side (high 
pressure) from being transferred to the inlet side (low pressure). 
In operation, the gerotors provide a continuous flow of oil. 


Figure 3-5. Inlet Side Oil Flow 
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3. Continuous flow 


Figure 3-6. Outlet Side Oil Flow 
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BREATHER OPERATION 


3.6 


GENERAL 


The crankcase breather system relieves crankcase pressure 
produced by the downstroke of the pistons and allows crank- 
case vapors vacated from each cylinder to be directed into the 
air filter element. Through effective recirculation of crankcase 
vapors, the system serves to eliminate the pollutants normally 
discharged from the crankcase. 


See Figure 3-7. As each piston pushes downward on its power 
and intake stroke, displaced air in the flywheel compartment 
is vented through the crankshaft roller bearing into the cam 
compartment and then up the push rod covers (1) into the 
rocker housing. 


Air rushes under the rocker arm support plate, which is elevated 
slightly, and passes through an opening at the bottom of the 
plate to enter the breather baffle compartment (2). 


In the baffle compartment, the flow of air passes upward 
through the oil filter gauze, where the oil is removed from the 
air. Two pin holes in the rocker arm support plate act as drain 
holes to rid the baffle compartment of the oil separated from 
the air. 


Passing through the oil filter gauze, the flow of air passes 
through the umbrella valve (3) into the breather compartment. 
The flaps of the umbrella valve only allow air to be vented one 
way, rising to allow the passage of air, but then falling back 
into place to seal the vent holes as the flow of air stops. 


In the breather compartment, the flow of air reverses direction 
passing downward through holes aligned in the breather baffle, 
rocker arm support plate and rocker housing. Exiting the rocker 
housing, the air enters a passageway cast into the top of the 
cylinder head. Proper orientation of the rocker housing gasket 
is critical for effective sealing of this passageway. 


Flowing through the cylinder head passageway, the air passes 
through a drilling in the air cleaner backplate bolt (4) and then 
through a breather tube (5) into the air filter element. 


NOTE 


Air cleaner mounting without installation of the breather tubes 
allows crankcase vapors to be vented into the atmosphere in 
violation of legal emissions standards. 


Push rod cover 

Breather baffle compartment 
Umbrella valve 

Air cleaner backplate bolt 
Breather tube 


1. 
2. 
3. 
4. 
5. 


Figure 3-7. Breather Air Flow 
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HOME 


OIL PRESSURE 


3.7 


OIL PRESSURE INDICATOR LAMP 


See Figure 3-8. The red OIL PRESSURE indicator lamp illu- 
minates to indicate improper circulation of the engine oil. The 
lamp illuminates when the ignition is first turned on (before the 
engine is started), but should be extinguished once the engine 
is running. 


CAUTION 


If the oil pressure indicator lamp remains lit, always check 
the oil supply first. If the oil supply is normal and the lamp 
is still lit, stop the engine at once and do not ride further 
until the trouble is located and the necessary repairs are 
made. Failure to do so may result in engine damage. 
(00157a) 


If the indicator lamp is not extinguished, it may be the result of 
a low oil level or diluted oil supply. In freezing weather, the oil 
feed and return lines can clog with ice or sludge. A problem in 
the lamp wiring, faulty oil pressure sending unit, damaged oil 
pump, plugged oil filter element, incorrect oil viscosity, broken 
or weak spring in the oil pressure relief valve and/or damaged 
or incorrectly installed O-rings in the engine may also cause 
the indicator lamp to remain on. 


To troubleshoot the problem, always check the engine oil level 
first. If the oil level is OK, determine if oil returns to the oil pan. 
If oil does not return, shut off the engine until the problem is 
located and corrected. 


sm02321 


Figure 3-8. Oil Pressure Indicator Lamp 


CHECKING OIL PRESSURE 


PART NUMBER 
HD-96921-52D 


TOOL NAME 
OIL PRESSURE GAUGE SET 


Check operating oil pressure as follows: 


1. Ensure engine oil is at the proper level. See 1.6 ENGINE 
OIL AND FILTER. 


2. See Figure 3-9. Remove oil pressure switch from crank- 
case. See 7.25 OIL PRESSURE SWITCH AND SENDER. 


3. See Figure 3-10. Install OIL PRESSURE GAUGE 
SET (Part No. HD-96921-52D). 
a. Install adapter (2) in oil pressure switch mounting 
hole. Tighten adapter until snug. 


b. Assemble banjo bolt (3), washer (4), oil pressure 
gauge (1) banjo fitting and second washer onto 
adapter and tighten until snug. 
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4. Start engine and allow to reach operating temperature. 


NOTE 
Engine oil should be at normal operating temperature, 230? F 
(110? C), for an accurate reading. 


5. Oil pressure should be 30-38 PSI (207-262 kPa) at 2000 
RPM and normal operating temperature. 


6. Stop engine. Remove oil pressure gauge assembly from 
oil pressure switch mounting hole in crankcase. 


7. Install oil pressure switch. See 7.25 OIL PRESSURE 
SWITCH AND SENDER. 


i 
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Gauge 
Adapter 
Banjo bolt 
Washer (2) 


Penn 


Figure 3-10. Oil Pressure Gauge Set 


HOME 


TROUBLESHOOTING 


3.8 


DIAGNOSING VALVE TRAIN NOISE 


To diagnose and correct noisy hydraulic lifters and valve train 
components, use the following procedures: 


1. With engine and oil at normal operating temperature, check 
oil pressure at 2000 RPM. If oil pressure is above 50 PSI 
(845 kPa) or below 5 PSI (34 kPa), inspect oil pump, 
crankcase passages, and oil hoses for restrictions or 
blockage. Repair or replace parts as necessary. 


2. |f oil is not reaching the hydraulic lifters, remove and 
inspect. See 3.22 PUSH RODS, LIFTERS AND COVERS, 
Lifter Inspection. Clean lifter bore of all foreign material. 
Replace hydraulic lifter if required. 


3. Examine push rod, lifter and lifter block for proper fit and 
any signs of unusual wear. Replace parts as necessary. 


4. Visually inspect camshaft lobes for abnormal wear. 
5. Check cam chain tensioning shoe for wear. 


6. Remove cylinder head and rocker box assemblies. Check 
rocker arm end play and check for binding. Inspect valve 
stems for scuffing and check stem to guide clearance. 
Check valve seats for signs of looseness or shifting. 


7. Grind valves and valve seats. See 3.23 CYLINDER HEAD, 
Valve and Seat Refacing. 


COMPRESSION TEST 
PART NUMBER TOOL NAME 
HD-33223-1 CYLINDER COMPRESSION GAUGE 


Satisfactory engine performance depends upon a mechanically 
sound engine. In many cases, unsatisfactory performance is 
caused by combustion chamber leakage. A compression test 
can help determine the source of cylinder leakage. Use CYL- 
INDER COMPRESSION GAUGE (Part No. HD-33223-1). 


A proper compression test should be performed with the engine 
at normal operating temperature when possible. 


1. Disconnect spark plug wires, clean around plug base and 
remove plugs. 


2. Remove air cleaner. See 4.4 AIR CLEANER ASSEMBLY. 


3. Connect compression tester to front cylinder per manufac- 
turer's instructions. 


4. Make sure transmission is in neutral. With throttle body 
butterfly plate in wide open position, crank engine continu- 
ously through 5 to 7 full compression strokes. 


5. Note gauge readings at the end of the first and last com- 
pression strokes. Record test results. 


6. Repeat compression test on rear cylinder. 


7. If the final readings are 125 PSI (862 kPa) or more, and 
if the final readings do not indicate more than a 10% vari- 
ance between cylinders, compression is considered 
normal. If compression does not meet specifications, refer 
to Table 3-25. 


8. Inject approximately 1/2 oz. (15 ml) engine oil into each 
cylinder and repeat the compression tests on both cylin- 
ders. Readings that are considerably higher during the 
second test indicate worn piston rings. 


NOTE 


After installing spark plugs, be sure that throttle plate is in the 
closed position before starting the engine. 


Table 3-25. Compression Test Results 


DIAGNOSIS TEST RESULTS 


Ring trouble Compression low on first stroke, tends to 
build up on the following strokes, but does 
not reach normal. Improves considerably 
when oil is added to cylinder. 


Valve trouble Compression low on first stroke, does not 
build up much on following strokes. Does 
not improve considerably with the addition 


of oil. Check for correct push rod length. 


Head gasket Same reaction as valve trouble. 


leak 


CYLINDER LEAKDOWN TEST 


PART NUMBER 
HD-35667-A 


TOOL NAME 
CYLINDER LEAKDOWN TESTER 


NOTE 


On vehicles with automatic compression release (ACR), make 
sure the ACRs are closed for this test. Either perform the test 
with the ignition/light switch in the off position or with the system 
relay removed. 


The cylinder leakage test will pinpoint engine problems 
including leaking valves, worn, damaged or stuck piston rings 
and blown head gaskets. The cylinder leakage tester applies 
compressed air to the cylinder at a controlled pressure and 
volume and measures the percent of leakage from the cylinder. 


Use the CYLINDER LEAKDOWN TESTER (Part No. HD- 
35667-A) and follow the specific instructions supplied with the 
tester. 


The following are some general instructions that apply to 
Harley-Davidson V-twin engines: 


1. Runengine until it reaches normal operating temperature. 


2. Stop engine. Clean dirt from around spark plugs and 
remove the spark plugs. 


3. Remove the air cleaner and set the throttle to the wide 
open position. 


4. The piston in the cylinder being tested must be at top dead 
center of compression stroke (both valves closed) during 
the test. 


5. To keep the engine from turning over when air pressure 
is applied to the cylinder, engage transmission in highest 
gear and lock the rear brake. 
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NOTE 
Before performing the cylinder leakage test, verify that the 
tester itself is free from leakage to obtain the most accurate 
test results. With a soap solution (applied around all tester fit- 
tings), connect the cylinder leakdown tester to the compressed 
air source and look for any bubbles that would indicate leakage 
from the tester. 


6. Following the manufacturer's instructions, perform a cyl- 
inder leakage test on the front cylinder. Make a note of 
the percent of leakage. Leakage greater than 10% indic- 
ates internal engine problems. 


7. Listen for air leaks at throttle body intake, exhaust pipe, 
and head gasket. Air escaping through the throttle body 
indicates a leaking intake valve. Air escaping through the 
exhaust pipe indicates a leaking exhaust valve. 


NOTE 
If air is escaping through valves, check for correct push rod 
length. 


8. Repeat procedure on rear cylinder. 


NOTE 
After installing spark plugs, be sure that throttle plate is in the 
closed position before starting the engine. 


3-18 2009 Touring Service: Engine 


DIAGNOSING SMOKING ENGINE OR HIGH 
OIL CONSUMPTION 

Perform both a compression test and a cylinder leakage test. 
See 3.8 TROUBLESHOOTING, Compression Test and 
3.8 TROUBLESHOOTING, Cylinder Leakdown Test. If further 
testing is needed, remove suspect head(s) and inspect for the 
following: 


Check Prior To Cylinder Head Removal 


1. Oil level overfull. 


2. Oil carryover. 
3. Breather hose restricted. 
4. Restricted oil filter. 
Check After Cylinder Head Removal 
1. Oil return passages for clogging. 
Valve guide seals. 


2 

3. Valve guide to valve stem clearance. 

4. Gasket surface of both head and cylinder. 
5 


Cylinder head casting's porosity allowing oil to drain into 
combustion chamber. 


6. O-ring damaged or missing from oil pump/crankcase 
junction. 
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HOW TO USE THIS SECTION 


3.9 


GENERAL 


Three basic levels of service are presented in this section: top 
end overhaul, bottom end overhaul and subassembly service 
and repair. The manner in which these instructions are used 
depends upon the level of disassembly required. 


TOP END OVERHAUL 


If servicing only top end components, see 3.12 STRIPPING 
MOTORCYCLE FOR SERVICE , and then proceed to 
3.16 TOP END OVERHAUL: DISASSEMBLY. During top end 
disassembly, the engine may be left in the chassis for service. 


NOTE 


If the engine is to be removed from the chassis, see 
3.14 REMOVING ENGINE FROM CHASSIS in lieu of 
3.12 STRIPPING MOTORCYCLE FOR SERVICE. 


In the top end disassembly instructions, references are made 
to 3.20 BREATHER ASSEMBLY through 3.25 PISTON for 
service of all top end subassemblies: breathers, rocker arms, 
pushrods, cylinder heads, cylinders, pistons and upper con- 
necting rods. 


To rebuild the engine after a top end overhaul is complete, 
perform the steps under 3.17 TOP END OVERHAUL: 
ASSEMBLY, immediately following the disassembly instruc- 
tions. Then, refer to 3.13 ASSEMBLING MOTORCYCLE 
AFTER SERVICE to complete the project. 


NOTE 


For clarity, all artwork in this section shows the engine removed 
from the chassis for service. 


Table 3-26. Top End Service 


TOP END SERVICE 


Engine in Chassis 


Engine Removed 


Stripping Motorcycle For Service. 


Removing Engine From Chassis. 


Top End Overhaul, Disassembly. 


Top End Overhaul, Disassembly. 


Subassembly Service and Repair, Top End. 


Subassembly Service and Repair, Top End. 


Top End Overhaul, Assembly. 


Top End Overhaul, Assembly. 


Assembling Motorcycle After Service. 


Installing Engine In Chassis. 


BOTTOM END OVERHAUL 


Bottom end service may require either partial or complete dis- 
assembly of the engine. Servicing components in the cam 
compartment requires only partial disassembly, while servicing 
those in the flywheel compartment requires complete disas- 
sembly. An easy rule to remember is that any time the crank- 
case halves must be split, complete disassembly needs to 
occur. The cam compartment can be accessed through removal 
of the cam cover making complete engine disassembly unne- 
cessary. 


During bottom end service that requires complete disassembly, 
the engine must be removed from the chassis and placed in 
an engine stand. To begin, see 3.14 REMOVING ENGINE 
FROM CHASSIS. 


After the motorcycle has been stripped and the engine 
removed, follow all of the steps under 3.16 TOP END OVER- 
HAUL: DISASSEMBLY. When finished, continue with disas- 
sembly of the bottom half by performing those steps listed 
under 3.18 BOTTOM END OVERHAUL: DISASSEMBLY. 


As with the top end disassembly instructions, references are 
made to 3.26 CAM SUPPORT PLATE AND COVER through 
3.29 FLYWHEEL AND CONNECTING RODS for service of 
bottom end subassemblies- cam support plate, oil pump, 
crankcase and flywheel. 


Since it is standard practice to inspect and clean all oil pas- 
sages when the engine is completely disassembled, a detailed 
explanation of the engine oil circuit is presented under 
3.4 ENGINE OIL FLOW. 


To rebuild the engine after a bottom end overhaul is complete, 
perform the steps under 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, and then proceed to 3.17 TOP END OVERHAUL: 
ASSEMBLY, to rebuild the upper end. 


Once the engine is assembled, refer to 3.15 INSTALLING 
ENGINE IN CHASSIS to complete the project. 


The flow charts in this section show how the same subsections 
are used for various levels of service. 
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Table 3-27. Bottom End Service 


BOTTOM END SERVICE 


Engine in Chassis 
(Cam Compartment) 


Engine Removed 
(Flywheel Compartment or Complete Engine Overhaul) 


Stripping Motorcycle For Service. 


Removing Engine From Chassis. 


Top End Overhaul, Disassembly. 


Top End Overhaul, Disassembly. 


Bottom End Overhaul, Disassembly. 


Bottom End Overhaul, Disassembly. 


Subassembly Service and Repair, Bottom End. 


Subassembly Service and Repair, Top End. 


Bottom End Overhaul, Assembly. 


Subassembly Service and Repair, Bottom End. 


Top End Overhaul, Assembly. 


Bottom End Overhaul, Assembly. 


Assembling Motorcycle After Service. 


Top End Overhaul, Assembly. 


Installing Engine In Chassis. 


SUBASSEMBLY SERVICE AND REPAIR 


Finally, if the task entails servicing of only one particular sub- 
assembly, then move directly to the appropriate section for all 
service instructions. 


For example, if just installing new cams, then refer to 3.26 CAM 


SUPPORT PLATE AND COVER. 
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The specific steps under 3.17 TOP END OVERHAUL: 
ASSEMBLY and 3.19 BOTTOM END OVERHAUL: ASSEMBLY 
that need to be followed for the removal and installation of the 
cam support plate are given. 


Furthermore, detailed instructions for disassembling, cleaning, 
inspecting, replacing and assembling cam support plate com- 
ponents are provided. 


HOME 


TOP END SERVICE 3.10 


ENGINE IN CHASSIS 


Table 3-28. Engine In Chassis 


SERVICE PROCEDURE COMPONENT REPAIR 
PROCEDURE 


Remove parts to gain access to all components above cylinder deck. See 
3.12 STRIPPING MOTORCYCLE FOR SERVICE. 


Disassemble top end. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


BREATHER ASSEMBLY Inspect and repair. 

Зее 3.20 BREATHER ASSEMBLY". 
ROCKER ARM SUPPORT Inspect and repair. 

Зее 3.21 ROCKER ARM SUPPORT PLATE”. 
PUSH RODS, LIFTERS AND COVERS Inspect and repair. 

See 3.22 PUSH RODS, LIFTERS AND 

COVERS”. 
CYLINDER HEAD Inspect and repair. 

See 3.23 CYLINDER HEAD”. 
CYLINDER Inspect and repair. 

See 3.24 CYLINDER’. 
PISTON Inspect and repair. 

See 3.25 PISTON". 


Assemble top end. See 3.17 TOP END OVERHAUL: ASSEMBLY. 


Assemble motorcycle. See 3.13 ASSEMBLING MOTORCYCLE AFTER SER- 
VICE. 


Note: * If no other work is to be done, you may advance to 3.17 TOP END OVERHAUL: ASSEMBLY when this step is completed 
during top end service. 
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HOME 


ENGINE REMOVED FROM CHASSIS 


Table 3-29. Engine Removed From Chassis 


SERVICE PROCEDURE 


COMPONENT REPAIR 
PROCEDURE 


CHASSIS. 


Remove engine from motorcycle. See 3.14 REMOVING ENGINE FROM 


Disassemble top end. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


BREATHER ASSEMBLY 


Inspect and repair. 
See 3.20 BREATHER ASSEMBLY". 


ROCKER ARM SUPPORT 


Inspect and repair. 
See 3.21 ROCKER ARM SUPPORT PLATE”. 


PUSH RODS, LIFTERS AND COVERS 


Inspect and repair. 
See 3.22 PUSH RODS, LIFTERS AND 
COVERS’. 


CYLINDER HEAD 


Inspect and repair. 
See 3.23 CYLINDER HEAD*. 


CYLINDER Inspect and repair. 
See 3.24 CYLINDER’. 
PISTON Inspect and repair. 


See 3.25 PISTON. 


Assemble top end. See 3.17 TOP END OVERHAUL: ASSEMBLY. 


Install engine in motorcycle. See 3.15 INSTALLING ENGINE IN CHASSIS. 


during top end service. 


Note: * If no other work is to be done, you may advance to 3.17 TOP END OVERHAUL: ASSEMBLY when this step is completed 
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BOTTOM END SERVICE 3.11 


ENGINE IN CHASSIS 


Table 3-30. Engine In Chassis: Cam Compartment Service 


SERVICE PROCEDURE COMPONENT REPAIR 
PROCEDURES 


Remove parts to gain access to all components above cylinder deck. See 
3.12 STRIPPING MOTORCYCLE FOR SERVICE. 


Dissassemble top end. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


BREATHER ASSEMBLY. Inspect and repair. 
See 3.20 BREATHER ASSEMBLY. 
ROCKER ARM SUPPORT PLATE. Inspect and repair. 
See 3.21 ROCKER ARM SUPPORT PLATE. 
PUSH RODS, LIFTERS AND COVERS. Inspect and repair. 
See 3.22 PUSH RODS, LIFTERS AND 
COVERS. 
Disassemble bottom end. See 3.18 BOTTOM END OVERHAUL: DISASSEMBLY. 
COVER AND CAM SUPPORT PLATE Inspect and repair. 
See 3.26 CAM SUPPORT PLATE AND 
COVER". 
OIL PUMP Inspect and repair. 


See 3.27 OIL PUMP. 


Assemble bottom end. See 3.19 BOTTOM END OVERHAUL: ASSEMBLY. 


Assemble motorcycle. See 3.13 ASSEMBLING MOTORCYCLE AFTER SER- 
VICE. 


Note: * If no other work is to be done, you may advance to 3.19 BOTTOM END OVERHAUL: ASSEMBLY when this step is 
completed during bottom end service. 
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HOME 


ENGINE REMOVED FROM CHASSIS 


Table 3-31. Engine Removed: Flywheel Compartment Service or Complete Engine Overhaul 


SERVICE PROCEDURE 


COMPONENT REPAIR 
PROCEDURES 


Remove engine from motorcycle. See 3.14 REMOVING ENGINE FROM CHASSIS. 


Dissassemble top end. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


BREATHER ASSEMBLY. 


Inspect and repair. 
See 3.20 BREATHER ASSEMBLY. 


ROCKER ARM SUPPORT PLATE. 


Inspect and repair. 
See 3.21 ROCKER ARM SUPPORT PLATE. 


PUSH RODS, LIFTERS AND COVERS. 


Inspect and repair. 
See 3.22 PUSH RODS, LIFTERS AND 
COVERS. 


CYLINDER HEAD 


Inspect and repair. 
See 3.23 CYLINDER HEAD. 


CYLINDER Inspect and repair. 
See 3.24 CYLINDER. 
PISTON Inspect and repair. 


See 3.25 PISTON. 


Disassemble bottom end. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


COVER AND CAM SUPPORT PLATE 


Inspect and repair. 
See 3.26 CAM SUPPORT PLATE AND 
COVER. 


CRANKCASE 


Inspect crankcase and repair. 
See 3.28 CRANKCASE. 


Inspect and repair flywheel/connecting rod 
assembly. 

See 3.29 FLYWHEEL AND CONNECTING 
RODS. 


Assemble bottom end. See 3.19 BOTTOM END OVERHAUL: ASSEMBLY. 


Assemble top end. See 3.17 TOP END OVERHAUL: ASSEMBLY. 


Install engine in motorcycle. See 3.15 INSTALLING ENGINE IN CHASSIS. 
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STRIPPING MOTORCYCLE FOR SERVICE 


3.12 


PROCEDURE 


Cam Compartment Service Only 


Te 
2. 
3. 


Remove exhaust system. See 4.19 EXHAUST SYSTEM. 
Remove fuel tank. See 4.5 FUEL TANK. 


Remove air cleaner and backplate. See 4.4 AIR CLEANER 
ASSEMBLY. 


Remove spark plug cables. Remove spark plugs. See 
1.20 SPARK PLUGS. 


Remove purge solenoid hose, if equipped, from induction 
module. See 4.22 EVAPORATIVE EMISSIONS CONTROL 
(CA MODELS). 


Top End Service 


1. 
2. 


Complete all steps under Cam Compartment Service Only. 


Remove induction module. See 4.13 INDUCTION 


MODULE. 


Gather disconnected branches of main harness and tape 
to top of wire trough to keep out of the way. 


Remove two hex head bolts (with flat washers) to release 
top engine mounting bracket from front cylinder head. 
Remove hex head bolt to release stabilizer link from frame 
weldment. 
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ASSEMBLING MOTORCYCLE AFTER SERVICE 


3.13 


PROCEDURE 


After Top End Service 


1. 


Start two hex head bolts (with flat washers) to fasten top 
engine mounting bracket to front cylinder head. Alternately 
tighten bolts to 30-35 ft-lbs (41-48 Nm). 


Start hex head bolt to fasten stabilizer link to frame weld- 
ment. Tighten bolt to 30-35 ft-lbs (41-48 Nm). 


Start bolt (with flat washer) to fasten horn bracket to front 
cylinder head. 


Remove tape to release disconnected branches of main 
harness from top of wire trough. 


Install induction module. See 4.13 INDUCTION MODULE. 
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6. 


Continue with steps under After Cam Compartment Ser- 
vice. 


After Cam Compartment Service 


1. 


Install purge solenoid hose, if equipped, to induction 
module. See 4.22 EVAPORATIVE EMISSIONS CONTROL 
CA MODELS). 


Install spark plugs and connect spark plug cables. 


Install backplate and air cleaner. See 4.4 AIR CLEANER 
ASSEMBLY. 


Install fuel tank. See 4.5 FUEL TANK. 
Install exhaust system. See 4.19 EXHAUST SYSTEM. 
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REMOVING ENGINE FROM CHASSIS 


3.14 


PROCEDURE 

PART NUMBER TOOL NAME 
HD-42310 BENCH STAND 
HD-42310-2 TWIN CAM 88 CRADLE 
HD-43646A ROLLING STAND 


1. 
2. 
3. 


17. 


18. 


Remove exhaust system. See 4.19 EXHAUST SYSTEM. 
Remove fuel tank. See 4.5 FUEL TANK. 


Remove air cleaner and backplate. See 4.4 AIR CLEANER 
ASSEMBLY. 


Remove spark plug cables. Remove spark plugs. See 
1.20 SPARK PLUGS. 


Remove purge solenoid hose, if equipped, from induction 
module. See 4.22 EVAPORATIVE EMISSIONS CONTROL 


(CA MODELS). 


induction module. See 4.13 


Remove INDUCTION 


MODULE. 


Gather disconnected branches of main harness and tape 
to top of wire trough. If wiring is not moved out of the way, 
it may be damaged during engine removal. 


Remove voltage regulator. See 7.3 VOLTAGE REGU- 
LATOR. 


Remove CKP sensor. See 7.21 CRANKSHAFT POSITION 
SENSOR (CKP). 


. Remove oil filter. See 1.6 ENGINE OIL AND FILTER. 


. Remove oil pressure switch/sender. See 7.25 OIL PRES- 


SURE SWITCH AND SENDER. 


. Coil main harness conduit and allow to hang below lower 


frame tube at front of motorcycle. If wiring is not moved 
out of the way, it may be damaged during engine removal. 


. Remove primary chaincase. See 5.5 PRIMARY CHAIN- 


CASE HOUSING. 
Remove rotor and stator. See 7.22 ALTERNATOR. 


. Wrap rear master cylinder reservoir with foam padding or 


bubble pack. 


. Cover lower frame tubes (both left and right side) with 


foam padding or bubble pack. Split loom conduit or a half 
shell of PVC tubing will also produce good results. Protec- 
tion is necessary to prevent nicks or paint damage to left 
frame tube and chafing, cutting or kinking of the brake line 
and main harness conduit at the top of the right frame 
tube. 


Cover rocker covers of front and rear cylinders with foam 
padding or bubble pack. 


Place a jack under the oil pan and use a block of wood 
between the jack and oil pan to distribute pressure across 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


the length of the casting. Raise the jack until firm contact 
is made with the bottom of the oil pan. 


Remove two hex head bolts (with flat washers) to release 
top engine mounting bracket from front cylinder head. 
Remove hex head bolt to release stabilizer link from frame 
weldment. 


Remove four bolts (with flat washers) to free transmission 
from crankcase. Loosen and remove bolts in a crosswise 
pattern. 


Remove front engine mount. See 2.54 FRONT ENGINE 
MOUNT. 


Move engine forward far enough to clear two ring dowels 
at bottom of transmission flange. Raise engine and remove 
from right side of motorcycle. Exercise caution to avoid 
contact with rear brake line and main harness conduit at 
top of lower frame tube. Also be sure to avoid the rear 
brake master cylinder reservoir. 


See Figure 3-11. Using the TWIN CAM 88 CRADLE (Part 
No. HD-42310-2), install engine in BENCH STAND (Part 
No. HD-42310) or ROLLING STAND (Part No. HD- 
436464). 


Thoroughly wipe all engine oil from pockets in crankcase 
flange. Remove gasket pulling two index pins from holes 
in transmission flange. Discard gasket. 


Remove and clean the oil pan under any of the following 
conditions. See 3.30 OIL PAN. 


a. Metal debris is found in the engine or crankcase. 
b. Oil contamination is suspected. 


c. Acomplete engine overhaul is being performed as a 
result of a major engine failure. 


d. The engine is being replaced with a new one. 
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Figure 3-11. Engine/Transmission Bench Stand (HD-42310) 
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INSTALLING ENGINE IN CHASSIS 


3.15 


PROCEDURE 

PART NUMBER TOOL NAME 
HD-42310 BENCH STAND 
HD-43646A ROLLING STAND 
SNAP-ON ЕС018 (ОРЕМ END CROWFOOT 


1. 
2. 


Install oil pan, if removed. See 3.30 OIL PAN. 


Cover rocker covers of front and rear cylinders with foam 
padding or bubble pack. 


Cover lower frame tubes (both left and right side) with 
foam padding or bubble pack. Split loom conduit or a half 
shell of PVC tubing will also produce good results. Protec- 
tion is necessary to prevent nicks or paint damage to left 
frame tube and chafing, cutting or kinking of the brake line 
and main harness conduit at the top of the right frame 
tube. 


Wrap rear master cylinder reservoir with foam padding or 
bubble pack. 


Remove engine from BENCH STAND (Part No. HD-42310) 
or ROLLING STAND (Part No. HD-43646A) and set on 
floor on right side of chassis. 


Raise engine and install in chassis from right side of 
motorcycle setting front of crankcase onto front engine 
mounting bracket. Engine must be set forward far enough 
to clear two ring dowels in lower flange of transmission. 
Exercise caution to avoid contact with rear brake master 
cylinder reservoir. Also be sure to avoid brake line and 
main harness conduit at top of lower right frame tube. 


Install new gasket engaging two index pins in holes at 
center of transmission flange. Move engine rearward to 
fully engage two ring dowels at bottom of transmission 
flange. 


Install front engine mount. Install but do not tighten 
crankcase to front engine mounting bracket fasteners at 
this time. See 2.54 FRONT ENGINE MOUNT. 


Secure the engine as follows: 


a. Using a crosswise pattern, hand tighten four bolts 
(with flat washers) to secure transmission to crank- 
case. Install the shorter 1/2 inch bolts at the top, the 
longer 9/16 inch bolts at the bottom. 


b. Hand tighten two bolts (with flat washers) to secure 
front of crankcase to front engine mounting bracket. 


c. Alternately tighten the four transmission to crankcase 
bolts to 15 ft-lbs (20.3 Nm) in the crosswise pattern 
previously used. 
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10. 
11. 
12. 
13. 


14. 


15. 


16. 


17. 
18. 


19. 
20. 


21. 
22. 
23. 


24. 
25. 
26. 


NOTE 
For best results, use OPEN END CROWFOOT (Part 
No. Snap-On FC018) on upper left and upper right trans- 
mission to crankcase bolts. 


d. Repeating the crosswise pattern again, final tighten 
the four transmission to crankcase bolts to 34-39 ft- 
lbs (46.1-52.9 Nm). 


e. Install two hex head bolts through bottom of engine 
mounting bracket. Install nuts (with flat washers) to 
fasten crankcase to front engine mounting bracket. 
Alternately tighten bolts to 36-40 ft-Ibs (48.8-54.2 Nm). 


f. Install two hex head bolts (with flat washers) to secure 
top engine mounting bracket to front cylinder head. 
Alternately tighten bolts to 30-35 ft-Ibs (41-48 Nm). 


g. Install hex head bolt to secure stabilizer link to frame 
weldment. Tighten bolt to 30-35 ft-lbs (41-48 Nm). 


Remove jack and wooden block from under oil pan. 
Install oil filter. See 1.6 ENGINE OIL AND FILTER. 
Install stator and rotor. See 7.22 ALTERNATOR. 


Install primary chaincase. See 5.5 PRIMARY CHAINCASE 
HOUSING. 


Uncoil main harness conduit and allow to hang below 
lower frame tube at front of motorcycle. 


Install oil pressure switch/sender. See 7.25 OIL PRES- 
SURE SWITCH AND SENDER. 


Install CKP sensor. See 7.21 CRANKSHAFT POSITION 
SENSOR (CKP). 


Install voltage regulator. See 7.3 VOLTAGE REGULATOR. 


Remove tape to release disconnected branches of main 
harness from top of wire trough. 


Install induction module. See 4.13 INDUCTION MODULE. 


Install purge solenoid hose, if equipped, to induction 
module. See 4.22 EVAPORATIVE EMISSIONS CONTROL 
CA MODELS). 


Install spark plugs. See 1.20 SPARK PLUGS. 


Install spark plug cables. 


Install backplate and air cleaner. See 4.4 AIR CLEANER 
ASSEMBLY. 


Install fuel tank. See 4.5 FUEL TANK. 
Install exhaust system. See 4.19 EXHAUST SYSTEM. 


Verify proper oil level. See 1.6 ENGINE OIL AND FILTER. 
a. If oil pan was drained, add appropriate amount and 
type of engine oil before checking oil level. 


b. Мой pan was not drained, perform COLD CHECK 
and HOT CHECK only. 


HOME 


TOP END OVERHAUL: DISASSEMBLY 


3.16 


GENERAL 


It is assumed that each step performed on one cylinder is 
automatically repeated on the other. 


To perform a complete top end overhaul, follow all steps listed 
in this section including inspection and repair procedures. 


ROCKER COVERS 
PART NUMBER TOOL NAME 
HD-47248 LOWER ROCKER BOX WRENCH 


HD-47258 UPPER ROCKER BOX WRENCH 


NOTE 


Dirt caked on cooling fins and other areas can fall into crank- 
case bore or stick to subassemblies as parts are removed. 
Abrasive particles can damage machined surfaces or plug oil 
passageways. Remove all dirt and particles before disassembly 
to prevent component damage. 


1. Use low pressure spray to thoroughly clean exterior sur- 
faces of engine prior to disassembly. 


NOTE 

See Figure 3-12. If the engine is left in the chassis for service, 
use the UPPER ROCKER BOX WRENCH (Part No. HD-47258) 
and LOWER ROCKER BOX WRENCH (Part No. HD-47248) 
to remove the rocker cover and rocker housing bolts, respect- 
ively. These tools are especially useful when removing the 
bolts on the left side of the engine (particularly the rear) where 
there is close proximity to the frame. With both an external and 
internal hex, the bolts also can be removed with either a 7/16 
inch socket or open end/box wrench (open spaces), or a short 
3/16 inch allen wrench (tight spaces). 


2. See Figure 3-13. Following the sequence shown, altern- 
ately loosen the six rocker cover bolts. Remove the rocker 
cover bolts and their captive washers. 


3. Remove the rocker cover and gasket. Discard gasket. 
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1. Internal hex 
2. External hex 
3. Lock patch 


Figure 3-12. Rocker Cover Bolt (Rocker Housing Bolt 
Similar) 
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Figure 3-13. Rocker Cover Bolt Removal Sequence 


ROCKER ARM SUPPORT PLATE 


PART NUMBER 
HD-48283 


TOOL NAME 
CRANKSHAFT ROTATING WRENCH 


1. See Figure 3-14. Insert the blade of a small screwdriver 
into cast loop (1) of spring cap retainer (at top of upper 
push rod cover). While pushing down on spring cap (2), 
rotate bottom of screwdriver toward outboard side to 
remove. Repeat step on second push rod cover. 
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1. Cast loop 
2. Spring cap 


Figure 3-14. Removing Spring Cap Retainer 


Collapse upper and lower push rod covers. 


To remove the rocker arm support plate, both lifters of the 
cylinder being serviced must be on the base circle (lowest 
position) of the cam. To find the base circle, it is first 
necessary to rotate the engine. Based on the level of dis- 
assembly required, three methods of engine rotation are 
presented below. 


a. With primary cover installed - Remove spark plugs. 
With the rear wheel raised, place the transmission in 
6th gear and rotate rear wheel іп а clockwise direction 
(as viewed from right side) until the base circle is 
found. Continue with next numbered step. 


b. With primary cover removed - Remove spark plugs. 
Place the transmission in neutral. Fit a socket on the 
compensating sprocket shaft nut. Rotate nut in a 
counterclockwise direction until the base circle is 
found. Continue with step 4. 


NOTE 
Do not attempt to rotate engine by removing cam cover 
and placing socket on crank or primary cam sprocket 
flange bolt. Head of flange bolt can break off possibly 
resulting in damage to flywheel or camshaft. 


c. See Figure 3-15. With engine mounted in engine 
stand - Install CRANKSHAFT ROTATING 
WRENCH (Part No. HD-48283) on sprocket shaft and 
rotate in a counterclockwise direction until the base 
circle is found. 
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Figure 3-15. Crankshaft Rotating Wrench 
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4. Using one of the methods above, rotate engine until piston 
is at top dead center (TDC) of compression stroke. 


a. To accomplish this, first raise lower push rod cover 
to access intake lifter (inside hole of lifter cover). 


b. Place index finger on top of the intake lifter. While 
rotating engine, feel lifter rise (valve open) and fall 
(valve closed). 


c. Now place finger tightly over spark plug hole and 
rotate engine again. In the compression stroke, air 
will be forced out against your finger until the piston 
reaches the TDC position. Stop engine rotation when 
the flow of air through the spark plug hole stops. 


d. Direct the beam of a small flashlight into spark plug 
hole to verify piston is at TDC. Both intake and 
exhaust valves are now closed and the push rods are 
in the unloaded (loose) position. 


5. See Figure 3-16. Remove two bolts to release breather 
assembly (arrow) and filter element from the rocker arm 
support plate. For inspection and repair information, see 
3.20 BREATHER ASSEMBLY. 


6. Alternately loosen each of the four rocker arm support 
plate bolts 1/4 turn in the pattern shown the figure. Con- 
tinue turning the bolts in these increments until loose. 
Remove the rocker arm support plate bolts with flat 
washers. 


7. Remove the rocker arm support plate assembly from the 
rocker housing. For inspection and repair information, see 
3.21 ROCKER ARM SUPPORT PLATE. 


NOTE 


Always service each cylinder separately. After the first cylinder 
is serviced the engine must be rotated to find the base circle 
on the second cam. Service on the remaining cylinder can then 
proceed. 
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3. Remove lifters. 


a. Remove the anti-rotational pin to free the hydraulic 
lifters. 


b. Tag the lifters for location (front/rear cylinder) and 
function (intake/exhaust) as they are removed. This 
will simplify installation. 


o 


Place the lifters in clean plastic bags to keep out dust, 
dirt and debris. 


B 


See Figure 3-19. Remove and discard o-ring from groove 
around breather baffle hole in rocker housing. 


e 


For inspection and repair information, see 3.22 PUSH 
RODS, LIFTERS AND COVERS. 


Front cylinder exhaust push rod 
Front cylinder intake push rod 
Rear cylinder intake push rod 
Rear cylinder exhaust push rod 


ЕБ СО = 


Figure 3-16. 1/4 Turn Rocker Arm Bolts in Sequence 


PUSH RODS, LIFTERS AND COVERS 


1. 


See Figure 3-17. Remove the intake and exhaust push 

rods and push rod covers. 

a. Tag the push rods for location (front/rear cylinder), 
and orientation (top/bottom) as they are removed. 
This will simplify installation. 


b. Remove push rod covers from cylinder head and lifter 
cover bores. 


c. Remove three o-rings from push rod covers and dis- 
card. If o-ring is missing from upper push rod cover, 
be sure to dislodge it from the cylinder head bore. 


See Figure 3-18. Remove lifter covers. 


a. Using a crosswise pattern, remove four screws with 
captive washers (1) to release the lifter cover (2). 


b. Remove the lifter cover and gasket. Discard gasket. 


Figure 3-17. Push Rod Locations 


“a 
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1. Screw with captive washer (4) 


2. Lifter cover 


Figure 3-18. Lifter Cover 
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Figure 3-19. Breather Baffle Hole O-Ring 


CYLINDER HEAD 


PART NUMBER TOOL NAME 
HD-42324-A CYLINDER TORQUE PLATES 


1. See Figure 3-20. Following the sequence shown, altern- 
ately loosen the six rocker housing bolts. Remove rocker 
housing bolts and their captive washers. 


2. Remove rocker housing and gasket. Discard gasket. 


NOTE 
To prevent distortion of the cylinder head, cylinder and cylinder 
studs, gradually loosen the cylinder head bolts in the specified 
sequence. 
3. See Figure 3-21. Remove cylinder head bolts. 
a. Following the sequence shown, alternately loosen 
each of the four cylinder head bolts just 1/4 turn. 


b. Continue turning the bolts in these increments until 
loose. 


c. Remove the cylinder head bolts. 


4. Remove cylinder head and head gasket. 


NOTE 
Save the cylinder head gasket (if salvageable) for use with the 
CYLINDER TORQUE PLATES (Part No. HD-42324-A) when 
measuring, boring or honing of the cylinder is required. 


5. For inspection and repair information, see 3.23 CYLINDER 
HEAD. 
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Figure 3-20. Rocker Housing Bolts Removal Sequence 
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Figure 3-21. 1/4 Turn Head Bolts in Sequence 


CYLINDER 


1. Raise the cylinder just enough to place clean shop towels 
under the piston. This will prevent any dirt or debris, such 
as broken ring pieces, from falling into the crankcase bore. 


NOTE 
Exercise caution to avoid bending the cylinder studs. Even a 
slight bend or nick can cause a stress riser leading to stud 
failure. 


2. Carefully remove the cylinder. Exercise caution to avoid 
bending the cylinder studs. As the piston becomes free of 
the cylinder, hold it upright to prevent it from striking the 
studs or dragging across the stud thread area. 


Mark cylinder FRONT or REAR as appropriate. 


4. Slide approximately 6.0 in. (152 mm) of plastic tubing, 
rubber hose or conduit over each cylinder stud. Use 
material with 1.0. of 0.5 in. (12.7 mm) to protect cylinder 
studs and piston from damage. 


5. See Figure 3-22. Remove o-ring seal (4) from the bottom 


of the cylinder liner. Discard o-ring seal. 


6. See Figure 3-23. Remove o-ring from dowel pin (4) on 
base of cylinder deck. Discard o-ring. 


7. For inspection and repair information, see 3.24 CYL- 
INDER. 
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1. Dowel pin 
2. Head gasket 
3. Cylinder 
4. O-ring seal 
Figure 3-22. Cylinder Assembly 
PISTON 
PART NUMBER TOOL NAME 
HD-42317-A PISTON PIN CIRCLIP 
REMOVER/INSTALLER 
HD-42320-B PISTON PIN REMOVER 


1. Verify that clean shop towels are properly positioned over 
the crankcase bore to prevent the piston pin circlip from 
falling into the crankcase. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing piston pin retaining rings. Piston pin retaining 
rings are compressed in the ring groove and can fly out 
when removed from the groove, which could result in 
serious eye injury. (00293a) 
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HOME 


2. See Figure 3-23. Remove the piston pin circlip. 


a. Insert the PISTON PIN CIRCLIP 
REMOVER/INSTALLER (Part No. HD-42317-A) (1) 
into the piston pin bore. Position claw on tool in slot 
of piston (2) (directly under circlip). 


b. Hold a shop towel over the piston ріп bore in case а 
circlip should fly out during removal. Squeeze the 
handles of the tool together and pull from bore. 
Remove circlip from claw and discard. 


sm02336 


1. Piston pin circlip remover/installer 

2. Piston 

3. Protective material over cylinder studs 
4. Cylinder deck dowel (O-ring not shown) 


Figure 3-23. Piston Pin Circlip Removal (Part No. HD-42317) 


NOTE 


It is not necessary to remove both piston pin circlips during 
piston removal. Leave the second circlip in the pin bore. 


3. See Figure 3-24. Remove the piston pin. If piston pin is 
difficult to remove, use PISTON PIN REMOVER (Part 
No. HD-42320-B). 


a. Remove acorn nut and spacer from rod end of tool. 


b. Slide rod end through piston pin. Install spacer and 
acorn nut (1) on end of rod. 


c. Position rubber-coated tips (2) of tool on flat each 
side of pin bore. 


d. Turn handle (3) in a clockwise direction until piston 
pin is pulled free of bore. 
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Remove the piston. Be sure to hold the connecting rod 
shank upright to prevent it from striking the crankcase. 
Place a 3.0 in. (76.2 mm) long piece of foam-type water 
pipe insulation around each connecting rod. Use material 
with an O.D. of 2.25 in. (57.1 mm) and an I.D. of 1.0 in. 
(25.4 mm) to prevent damage. 


Turn the piston over. Mark the pin boss with the letters 
F(ront) or R(ear) to identify location. 


Service as needed. For inspection and repair information, 
see 3.25 PISTON. 
Complete engine work. 


a. lf performing a top end overhaul only, see 3.17 ТОР 
END OVERHAUL: ASSEMBLY. 


b. If performing a complete engine overhaul, see 
3.18 BOTTOM END OVERHAUL: DISASSEMBLY. 
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1. Spacer and acorn nut 
2. Rubber coated tip 
3. Handle 


Figure 3-24. Piston Pin Remover (Part No. HD-42320-B) 


HOME 


TOP END OVERHAUL: ASSEMBLY 


3.17 


GENERAL 


NOTES 


It is assumed that each step performed on one cylinder is 
automatically repeated on the other. 


Do not use 2006 and earlier connecting rods with 2007 
and later pistons. 2007 and later pistons have a tapered 
wrist pin boss. The wrist pin portion of the 2007 and later 
connecting rod is tapered to match the boss on the piston. 


This section provides a sequential process for engine reas- 
sembly after a complete 3.16 TOP END OVERHAUL: DISAS- 
SEMBLY. If you reached this section after an inspection or 
repair procedure, start where necessary and continue to the 
end of the section. 


Piston installation-see 3.17 TOP END OVERHAUL: 
ASSEMBLY, Piston. 


Cylinder installation-see 3.17 TOP END OVERHAUL: 
ASSEMBLY, Cylinder. 


Cylinder head installation-see 3.17 TOP END OVERHAUL: 
ASSEMBLY, Cylinder Head. 


Push rods, lifters and covers installation-see 3.17 TOP 
END OVERHAUL: ASSEMBLY, Push Rods, Lifters and 
Covers. 


Rocker arm support plate installation-see 3.16 TOP END 
OVERHAUL: DISASSEMBLY, Rocker Arm Support Plate. 


Breather assembly installation-see 3.17 TOP END 
OVERHAUL: ASSEMBLY, Breather Assembly. 


PISTON 

PART NUMBER TOOL NAME 

HD-42317-A PISTON PIN CIRCLIP 
REMOVER/INSTALLER 


Slide approximately 6.0 in. (152 mm) of plastic tubing, 
rubber hose or conduit over each cylinder stud, if removed. 
Use material with 1.0. of 0.5 in. (12.7 mm) to protect cyl- 
inder studs and piston from damage. 


Apply clean H-D 20W50 engine oil to piston pin, piston 
bosses and upper connecting rod bushing. 


Remove water pipe insulation from connecting rod shank. 


See Figure 3-25. Place piston over rod end so that the 
arrow stamped at the top of the piston points toward the 
front of the engine. 


See Figure 3-26. Insert piston pin (1) through pin bore and 
upper connecting rod bushing. Push pin until it contacts 
circlip installed in opposite pin boss. Verify that end gap 
(3) for circlip is 180 degrees from opening (2). 


Place clean shop towels over the cylinder and lifter bores 
to prevent the piston pin circlip from falling into the crank- 
case. Verify that the circlip groove is clean and free of dirt 
and grime. 
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Figure 3-25. Piston Installation Arrow 
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ELT 


1. Piston pin 
2. Circlip opening 
3. End gap location 


Figure 3-26. Preinstalled Circlip 


NOTE 


Do not reuse piston pin circlips. The circlips could weaken 
during removal causing them to break or dislodge during engine 
operation, a condition that will result in engine damage. 
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HOME 


7. Install new piston pin circlip with the PISTON PIN CIRCLIP 
REMOVER/INSTALLER (Part No. HD-42317-A). 


a. See Figure 3-27. Slide circlip down nose of tool until 
it contacts claw. Lightly squeeze handles of tool to 
capture circlip in claw. 


b. Releasing pressure on handles, rotate circlip so that 
the end gap is centered at top of tool and then 
recapture in claw. 


c. Tilt the circlip forward until the end gap contacts nose 
of tool. 


d. SeeFigure 3-28. Insert the tool (1) into the piston pin 
bore until claw is aligned with slot (2) in piston. 


e. Firmly push the tool into the piston pin bore until it 
bottoms. Release handles and remove tool. 


f. Inspect the circlip to verify that it is fully seated in the 
groove. 
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CYLINDER 

PART NUMBER TOOL NAME 
HD-42322 PISTON SUPPORT PLATE 
HD-95952-1 THREADED CYLINDERS 


HD-95952-33C CONNECTING ROD CLAMPING TOOL 


HD-96333-51F PISTON RING COMPRESSOR 
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1. Piston pin circlip remover/installer 
2. Slot 


3. Cylinder deck dowel (O-ring not shown) 


Figure 3-28. Pin Circlip Remover/Installer (Part No. 
HD-42317) 
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NOTE 


O-rings that are missing, distorted, pinched or otherwise dam- 
aged will result in either oil leakage or low oil pressure. Use of 
the wrong o-ring will have the same results. Since many o-rings 
are similar in size and appearance, always use new o-rings, 
keeping them packaged until use to avoid confusion. 


1. SeeFigure 3-28. Apply a very thin film of clean H-D 20W50 
engine oil to new o-rings for both lower cylinder deck 
dowels. Install and verify that o-ring is properly seated in 
groove. 


2. SeeFigure 3-29. Apply a very thin film of clean H-D 20W50 
engine oil to new o-ring seal for the bottom of the cylinder 
liner. Install new o-ring seal. 


NOTE 
Excessive lubrication of cylinder sleeve o-ring seal will result 
in oil weepage between cylinder and crankcase as engine is 
run. This condition may be incorrectly diagnosed as an oil leak. 


3. See Figure 3-30. Verify that the piston ring end gaps are 
staggered. Rotate each ring to position the gap 90 to 180 
degrees from the gap in the ring above it. Locate the top 
piston ring (5) gap towards the intake port. 


4. Apply clean H-D 20W50 engine oil to piston, piston rings 
and oylinder bore. 


5. Remove protective covers from cylinder studs. Rotate 
engine until piston is at top dead center. If necessary, see 
3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker Arm 
Support Plate for three methods of engine rotation. 


6. See Figure 3-31. Install the PISTON SUPPORT 
PLATE (Part No. HD-42322). 


a. Slide both adjustable knobs (2) on support plate (1) 
down away from forked end. Tighten knobs when 
contact is made with flats at end of slots. 


b. With the forked end of the tool pointing towards the 
center of the engine and the adjustable knobs facing 
downward, capture shank of connecting rod in fork. 
Lay tool on cylinder deck so that adjustable knobs 
contact wall of cylinder bore. 


c. Rotate engine until piston skirt is centered and firmly 
seated on top of support plate. 


HOME 


7. See Figure 3-32. Install cylinder using PISTON RING 
COMPRESSOR (Part No. HD-96333-51F). 


a. Fittabs on pliers (1) into slots of ring compressor band 
(2). The arrow stamped on the band indicates the 
side that faces up, so disregard the word "bottom". 
Place band around piston. Press the lever on the right 
side of the pliers to open the jaws for band expansion. 


b. Orient tool so that the top of the band is positioned 
between the top compression ring and the piston 
crown. Tightly squeeze handles of tool to compress 
piston rings. The ratcheting action of the tool allows 
release of the handles after the rings are compressed. 


c. With the indent in the cooling fins facing the right side 
of the engine, gently slide cylinder over the cylinder 
studs and the piston crown resting it on the top of the 
ring compressor band. 


d. Place the palms of both hands at the top of the cyl- 
inder. Push down on the cylinder with a sharp, quick 
motion to pass the piston ring area. 


е. Rotate the engine slightly to raise piston off support 
plate. Remove pliers from band and then remove 
band from around shank of connecting rod. Remove 
piston support plate. 


8. Remove shop towels from around the crankcase bore 
exercising caution to keep out any dirt or debris. 


9. Carefully set the cylinder over the two dowel pins in the 
cylinder deck. Push down on the cylinder until it is fully 
seated in the crankcase bore. 


NOTE 


See Figure 3-33. To hold the first cylinder in position while 
installing the second, install THREADED CYLINDERS (Part 
No. HD-95952-1) from CONNECTING ROD CLAMPING 
TOOL (Part No. HD-95952-33C) onto cylinder studs with the 
knurled side down. This will prevent the piston rings from raising 
the cylinder as the engine is rotated to bring the other piston 
into position for installation of the second cylinder. 
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Figure 3-29. O-ring Seal For Cylinder 
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1. Expander spring 
2. Bottom oil rail 
3. Top oil rail 
4. Second compression ring 
5. Top compression ring 
6. Front 
7. Rear 


Figure 3-30. Piston Ring Alignment 
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1. Support plate 
2. Knobs 
3. Screw 
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Figure 3-33. Install Threaded Cylinders to Studs 


CYLINDER HEAD 


Figure 3-31. Piston Support Plate 
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1. Pliers 


2. Compressor band 


Figure 3-32. Piston Ring Compressor 
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1. SeeFigure 3-34. With the part number face up, place the 
head gasket over the two dowel pins in the upper flange 
of the cylinder. 


2. Note that the word "Front" or "Rear" is cast into the top of 
the cylinder head to verify proper installation. With the 
indent in the cooling fins facing the right side of the engine, 
gently slide cylinder head over the two cylinder flange 
dowel pins. Lower the cylinder head at an angle that 
closely approximates the angle of the crankcase to avoid 
damage to machined surfaces or the dowel pins. 


NOTE 
Thoroughly clean and lubricate the threads of the cylinder head 
bolts before installation. Friction caused by dirt and grime will 
result in a false torque indication. 


3. Lightly coat the threads and bottom face of the cylinder 
head bolts in clean H-D 20W50 engine oil. Wipe off any 
excess oil. 


4. See Figure 3-35. Loosely install the cylinder head bolts 
onto the cylinder studs. Place two short bolts on the left 
side of the engine and two long bolts on the right. 
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1. 


Cylinder 
2. Dowel pin 


Figure 3-34. Cylinder Dowel Pins 
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Short bolt 
Short bolt 


Long bolt 
Long bolt 


Pena 


Figure 3-35. Cylinder Head Bolt Torque Sequence (Top: 
Front Cylinder Head, Bottom: Rear Cylinder Head) 


NOTE 


Improperly tightened cylinder head bolts may result in gasket 
leaks, stud failure and distortion of the cylinder and/or cylinder 
head. 
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Tighten the four cylinder head bolts. 


a. Following sequence shown, alternately turn each 
cylinder head bolt until finger tight. 


b. Following the same sequence, tighten the cylinder 
head bolts to 120-144 in-Ibs (13.5-16.2 Nm). 


c. Continuing the same sequence, tighten each bolt to 
15-17 ft-lbs (20.3-23.0 Nm). 


d. See Figure 3-36. Using a grease pencil, mark a 
straight line on the cylinder head bolt continuing the 
line over onto the cylinder head. 


e. Using the marks as a guide, turn each bolt 1/4 turn 
or 90 degrees. Be sure to tighten the cylinder head 
bolts in the sequence shown in Figure 3-35. 


Figure 3-36. Final Tightening for Cylinder Head Bolts 
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NOTES 


For best results, use SNAP-ON TORQUE ANGLE GAUGE 
TA360. 


Even though all bolt holes (rocker housing, rocker arm 
support plate and breather assembly) may appear to be 
in alignment, the rocker housing gasket may be installed 
upside down. An upside down gasket will result in an open 
breather channel causing a major oil leak when the vehicle 
is started, possibly resulting in engine and/or property 
damage. 


On front cylinder head, install side of gasket marked "front" 
facing up. On rear cylinder head, install side of gasket 
marked "rear" facing up. 


See Figure 3-37. Install a new rocker housing gasket on 
the cylinder head. Verify that the rocker housing gasket 
covers the breather channel. 
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1. CORRECT: Breather channel covered 


2. INCORRECT: Breather channel exposed 


Figure 3-37. Install Rocker Housing Gasket (Rear Cylinder Shown) 


7. See Figure 3-39. With the indent (1) facing forward, place 
the rocker housing into position aligning the holes in the 
housing with those in the gasket. 


8. See Figure 3-38. Apply a small dab of LOCTITE 
THREADLOCKER 243 (blue) to threads of six rocker 
housing bolts. Loosely install the rocker housing bolts. 
Place two long bolts on the left side of the engine and four 
intermediate bolts in the interior. Alternately tighten the 
bolts to 120-168 in-Ibs (13.6-19.0 Nm) in the sequence 
shown. 


NOTES 
* — Ifthe engine was left in the chassis for service, final tighten 
the rear left rocker housing bolt (rear cylinder) using a 
torque wrench with a 1/4 in. drive. 


* O-rings that are missing, distorted, pinched or otherwise 
damaged will result in either oil leakage or low oil pressure. 
Use of the wrong o-ring will have the same results. Since 
many o-rings are similar in size and appearance, always 
use new o-rings, keeping them packaged until use to avoid 
confusion. 


9. See Figure 3-39. Apply a very thin film of clean H-D 20W50 
engine oil to new baffle hole o-ring (2). Install new o-ring 
in groove around breather baffle hole in rocker housing. 


NOTE 
Do not confuse breather baffle hole o-ring (Part No. 11270, 
large inner diameter) with the top push rod o-ring (Part No. 
11293, small inner diameter). 
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Short bolt, 1.25 in. (31.8 mm) 
Long bolt, 1.75 in. (44.5 mm) 
Long bolt, 1.75 in. (44.5 mm) 
Short bolt, 1.25 in. (31.8 mm) 
Short bolt, 1.25 in. (31.8 mm) 
Short bolt, 1.25 in. (31.8 mm) 


ольома 
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Indent 
2. Breather baffle hole O-ring 


Figure 3-39. Rocker Housing Alignment 


PUSH RODS, LIFTERS AND COVERS 


Figure 3-38. Rocker Housing Torque Sequence and Bolt 
Size 
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1. Remove any labels used on the hydraulic lifters. Install 
lifters in the crankcase bores with the oil hole on the 
inboard side and the flats on the lifters facing forward and 
rearward. To avoid damage, do not drop lifters onto cam 
lobes. 


2. See Figure 3-40. Place the anti-rotational pin (4) on the 
machined flat between the blocks cast into the crankcase. 


3. Install a new lifter cover gasket (2) aligning the holes in 
the gasket with those in the cover (1). 


NOTE 
Movement or loss of the pin can result in lifter rotation causing 
engine damage. 


4. Install the lifter cover and start the four allen head socket 
screws (1/4 x 1.0 in). During installation, verify that the 
anti-rotational pin (4) is held in place by the ribs (3) cast 
into the inboard side of the lifter cover. Tighten the lifter 
cover screws to 90-120 in-Ibs (10.2-13.6 Nm) in a cross- 
wise pattern. 


5. Install push rod covers. 


a. Hand compress the push rod cover assembly and fit 
the o-ring end of the lower push rod cover into the 
lifter cover bore. 


b. Extending the assembly, fit the o-ring end of the upper 
push rod cover into the cylinder head bore. 


c. Donotinstall the spring cap retainers at this time. 


NOTE 
To install spring cap retainers, see 3.17 TOP END OVERHAUL: 
ASSEMBLY, Rocker Arm Support Plate. 


HOME 


6. Refer to Table 3-32. Install the push rods in their original 
positions. Be sure to remove any tags that may have been 
used for identification. 


a. See Figure 3-41. For example, if reassembling the 
rear cylinder, slide the intake push rod (silver) through 
the front hole in the rocker housing engaging the lifter 
socket in the inside hole of the lifter cover. 


b. Slide the exhaust push rod (black) through the rear 
hole in the rocker housing engaging the lifter socket 
in the outside hole of the lifter cover. 


Table 3-32. Push Rod/Lifter Locations 


CYL- COVER & LIFTER BORE CYLINDER 
INDER | PUSH ROD COVER HEAD/ROCKER 
HOUSING 
BORE 
Front Intake Inside Rear 
Exhaust Outside Front 
Rear Intake Inside Front 
Exhaust Outside Rear 


Cover 

Gasket 

Ribs on cover 
Anti-rotational pin 


1. 
2. 
3. 
4. 


Figure 3-40. Installing Lifters 


Front cylinder exhaust push rod 
Front cylinder intake push rod 
Rear cylinder intake push rod 
Rear cylinder exhaust push rod 


Pena 


Figure 3-41. Push Rod Locations 


ROCKER ARM SUPPORT PLATE 


Installing the rocker arms and rotating the engine with the valve 
train loaded can result in bent push rods, damaged bushings 
or a warped support plate. 


1. To install the rocker arm support plate, both lifters of the 
cylinder being serviced must be on the base circle (or 
lowest position) of the cam. To rotate engine, see 
3.17 ТОР END OVERHAUL: ASSEMBLY, Rocker Arm 
Support Plate. 


2. See Figure 3-42. Place the rocker arm support plate 
assembly into the rocker housing. Loosely install the four 
rocker arm support plate bolts with flat washers. 


NOTE 
If the engine was left in the chassis for service, final tighten 
the rocker arm support plate bolt on the rear left side of the 
rear cylinder using a 3/8 in. drive torque wrench with a 1/2 in. 
flank drive "dog bone" torque adapter (Snap-on FRDH161). 
Failure to properly use this combination will overtighten the 
bolts causing distortion of the rocker housing. 


3. Tighten rocker arm support plate bolts. 


a. Following the sequence shown, alternately tighten 
each of the four rocker arm support plate bolts just 
1/4 turn. Continue turning the bolts in these incre- 
ments until snug. 


b. Following the same sequence, tighten the bolts to 18- 
22 ft-lbs (24.4-29.8 Nm). 


4. Lift up lower push rod covers and verify that both push 
rods spin freely. 


NOTE 


Always service each cylinder separately. After the first cylinder 
is serviced the engine must be rotated to find the base circle 
on the second cam. Service on the remaining cylinder can then 
proceed. 
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Figure 3-42. Rocker Arm Torque Sequence 


5. Complete installation of the push rod covers. 


a. 


Verify that the o-ring ends of the upper and lower 
push rod covers fit snugly into the cylinder head and 
lifter cover bores. 


Insert the upper edge of spring cap retainer into the 
cylinder head bore leaving the bottom edge free. 


Insert blade of small screwdriver between bottom 
edge of spring cap retainer and top of spring cap. 
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NOTE 
For best results, be sure that screwdriver, spring cap and 
spring cap retainer are free of grease and oil. 


d. See Figure 3-43. While simultaneously depressing 
spring cap with tip of screwdriver, use forefinger to 
slide bottom edge of spring cap retainer down shaft 
towards tip of screwdriver blade. As spring cap 
reaches its full length of travel, spring cap retainer 
should be in approximate position against upper push 
rod cover. 


e. Verify that spring cap retainer is seated tightly against 
upper push rod cover. 
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Figure 3-43. Install Spring Cap Retainers 


BREATHER ASSEMBLY 


NOTE 


For breather | assembly service procedures, see 


3.20 BREATHER ASSEMBLY. 


1. бее Figure 3-45. Alternately tighten the two bolts to secure 
breather assembly to 90-120 in-Ibs (10.2-13.6 Nm). 


m 


See Figure 3-44. Install a new rocker cover gasket with 
indent facing forward on the rocker housing flange. Place 
the rocker cover into position aligning the holes in the 
cover with those in the gasket. 


NOTE 
If the engine was left in the chassis for service, final tighten 
the three rocker cover bolts on the left side of the rear cylinder 
using a 3/8 in. drive torque wrench with a 7/16 in. flank drive 
"dog bone" torque adapter (Snap-on FRDH141). Failure to 
properly use this combination will overtighten the bolts causing 
distortion of the rocker cover. 


HOME 


3. See Figure 3-45. Install rocker cover bolts. 


a. Apply a small dab of LOCTITE THREADLOCKER 
243 (blue) to threads of six rocker cover bolts. 
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b. Loosely install bolts in the rocker cover. 


c. Following the sequence shown, tighten bolts to 15-18 
ft-lbs (20.3-24.4 Nm). 


4. Complete motorcycle assembly. 


a. |f engine was left in the chassis for service, see 
3.13 ASSEMBLING MOTORCYCLE AFTER SER- 
VICE. 


b. If engine was removed for service, see 
3.15 INSTALLING ENGINE IN CHASSIS. 


Figure 3-44. Rocker Cover Gasket Indent (Front Cylinder 
Shown) 


Short bolt, 1.0 in. (25.4 mm) 
Long bolt, 1.75 in. (44.5 mm) 
Short bolt, 1.0 in. (25.4 mm) 
Long bolt, 1.75 in. (44.5 mm) 
Short bolt, 1.0 in. (25.4 mm) 
Long bolt, 1.75 in. (44.5 mm) 


оо Ою: 


Figure 3-45. Rocker Cover Bolts Torque Sequence 
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BOTTOM END OVERHAUL: DISASSEMBLY 


3.18 


GENERAL 


To perform a complete bottom end overhaul, follow all steps 
listed in this section including inspection and repair procedures. 


CAM SUPPORT PLATE AND COVER 


PART NUMBER TOOL NAME 
HD-47941 CRANKSHAFT/CAMSHAFT 
SPROCKET LOCKING TOOL 


Prepare Engine 


1. If performing a complete engine overhaul, perform all steps 
under 3.16 TOP END OVERHAUL: DISASSEMBLY. 


2. If only servicing cam compartment components, partial 
top end disassembly is required. Remove breather 
assembly, rocker arm support plate, push rods and push 
rod covers. Do not remove lifters. See appropriate topics 
under 3.16 TOP END OVERHAUL: DISASSEMBLY. 


3. Support lifters using improvised tool as described under 
3.26 CAM SUPPORT PLATE AND COVER. 


4. See Figure 3-46. Remove the ten allen head socket screws 
with captive washers to release the cam cover. Remove 
and discard the cam cover gasket. 


NOTE 


The cam support plate, lifter cover and crankshaft position 
sensor mount all use the same short allen head socket screw 
(1/4 x 1 in.). Only the cam cover uses the longer screw (1/4 x 
1-1/4 in.). For ease of assembly, do not mix the short and long 
screws. Store the long screws inside the cam cover to avoid 
contusion. The short screws are interchangeable. 
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Figure 3-46. Cam Cover Screws 
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Cam Chain and Sprockets 


1. See Figure 3-47. Using a colored marker, mark one of the 
links (1) of the primary cam chain. Maintaining the original 
direction of rotation during assembly may prolong service 
life. 


AWARNING 


Be sure to follow manufacturer's instructions when using 
propane torches. Failure to follow manufacturer's 
instructions can cause a fire, which could result in death 
or serious injury. (00465c) 


* Avoid directing heat toward any fuel system component. 
Extreme heat can cause fuel ignition/explosion resulting 
in death or serious injury. 


* Avoid directing heat toward any electrical system com- 
ponent other than the connectors on which heat shrink 
work is being performed. 


* Always keep hands away from tool tip area and heat shrink 
attachment. 


NOTE 


A piece of wire can be inserted into retention hole (6) to keep 
cam chain tensioner components assembled. 


2. Remove primary cam chain tensioner fasteners (4) and 
primary cam chain tensioner (3). 


NOTE 
In next step, be sure side of tool labeled "crank side" faces 
crank sprocket. 


3. See Figure 3-48. Install CRANKSHAFT/CAMSHAFT 
SPROCKET LOCKING TOOL (Part No. HD-47941) 
between cam sprocket (2) and crank sprocket (5). 


NOTES 
e Only use approved methods for removing rear cam bolt. 
Other methods of removal, such as the use of a large 
breaker bar, may result in damage to chain drive and other 
components. 


•  [ftoomuch LOCTITE or perhaps the wrong LOCTITE was 
used to install the rear cam bolt, it may be very difficult to 
remove. In these cases, break down LOCTITE by using 
heat from a small propane torch. Apply flame evenly 
around bolt in a circular motion, but not for so long as to 
turn bolt blue. 


4. Remove the rear cam sprocket bolt and flat washer (1) 
from the rear cam sprocket (2). 


5. Remove the crank sprocket bolt and flat washer (4) from 
the crank sprocket (5). 


6. Remove CAMSHAFT LOCKING TOOL. 


7. Insert small pry bar (seal remover) between inboard side 
of rear cam sprocket and cam support plate. Working 
around its circumference, carefully ease off rear cam 
sprocket until loose on camshaft. 


HOME 


8. 


Ease off crank sprocket with a slightly smaller pry bar (seal 
remover). Remove the rear cam sprocket, primary cam 
chain and crank sprocket. 


1. 
2. 
3. 
4. 
5. 
6. 


Link 

Rear cam sprocket 

Primary cam chain tensioner 

Primary cam chain tensioner fasteners 
Crank sprocket 
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Rear cam sprocket bolt (large) and flat washer 
Rear cam sprocket 

Camshaft locking tool (HD-47941) 

Crank sprocket bolt (small) and flat washer 
Crank sprocket 


Ce ON = 


Retention hole 


Figure 3-47. Cam Support Plate Assembly 


Figure 3-48. Cam Support Plate Assembly 


Cam Support Plate 


1. 


See Figure 3-49. Following the sequence shown, altern- 
ately loosen and then remove the four allen head socket 
screws with captive washers to release the cam support 
plate from the oil pump flange. 


See Figure 3-50. Following the sequence shown, altern- 
ately loosen and then remove the six allen head socket 
screws with captive washers to release the cam support 
plate from the crankcase flange. 
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Figure 3-50. Cam Support Plate Torque Sequence 


3. See Figure 3-51. Two ring dowels (2, 3) in crankcase 
flange locate cam support plate. 
a. Insert small pry bar (seal remover) between inboard 
side of cam support plate and crankcase flange in 
area adjacent to ring dowels. 


b. Alternately work each side free and then carefully 
ease cam support plate and camshafts from end of 
crankshaft. 


4. See 3.26 CAM SUPPORT PLATE AND COVER for 
inspection and repair information. 
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1. Right crankcase half 
2. Forward ring dowel 
3. Rear ring dowel 


Figure 3-51. Ring Dowels 


CRANKCASE 


1. Carefully pull oil pump from crankshaft. 


2. See Figure 3-52. Remove o-rings (1, 2) from crankcase 
housing. Discard o-rings. See 3.27 OIL PUMP for inspec- 
tion and repair information. 


NOTE 
Do NOT rotate left crankcase half in the engine stand so the 
flywheel sprocket shaft is facing up. The flywheel assembly 
Will fall out of the case. 


3. Rotate crankcase in the engine stand so that the cam 
cover flange is facing straight upward. 


4. SeeFigure 3-53. Remove the nine crankcase bolts in the 
sequence shown. 


NOTE 
Never move or lift the crankcase by grasping the cylinder studs. 
The crankcase is too heavy to be carried in this manner and 
may be dropped. 


5. Separate case halves. Lift right crankcase half off end of 
crankshaft. 


6. SeeFigure 3-54. Remove two dowel pins in split line face 
of right case half. 


7. Forinspection and repair information, see 3.28 CRANK- 
CASE. 


4 
жы 
* 


1. Oil feed hole O-ring 
2. O-ring on crankcase post 
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Figure 3-52. Oil Pump O-rings 


Figure 3-53. Crankcase Bolt Sequence 
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Figure 3-54. Right Crankcase Forward Dowel Pin (Rear 
Dowel Pin Not Shown) 
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BOTTOM END OVERHAUL: ASSEMBLY 


GENERAL 


This section lists a sequential process for engine reassembly 
after a complete bottom end disassembly and overhaul. If you 
reached this section after an inspection or repair procedure, 
start where necessary and continue to the end of the section. 


*  Crankcase installation: see 3.28 CRANKCASE. 


e Cover and cam support plate installation: see 
3.19 BOTTOM END OVERHAUL: ASSEMBLY, Cam 
Support Plate and Cover. 


CRANKCASE 

PART NUMBER TOOL NAME 

99650-02 HIGH-PERFORMANCE SEALANT, 
GRAY 

HD-39361-B SPROCKET SHAFT OIL SEAL 
INSTALLER 

HD-42326-B CRANKSHAFT GUIDE 

HD-97225-55C SPROCKET SHAFT BEARING 
INSTALLER 

NOTE 


O-rings that are missing, distorted, pinched or otherwise dam- 
aged will result in either oil leakage or low oil pressure. Use of 
the wrong o-ring will have the same results. Since many o-rings 
are similar in size and appearance, always use new o-rings 
keeping them packaged until use to avoid confusion. 


1. Boltleft crankcase half upright in engine stand. 


2. То facilitate assembly and prevent damage to the crank- 
shaft (roller) bearing in the left crankcase half, slide 
CRANKSHAFT GUIDE (Part No. HD-42326-B) onto fly- 
wheel sprocket shaft. 


3. Slide flywheel assembly into left crankcase half. Remove 
CRANKSHAFT GUIDE tool. 


4. Tip crankcase assembly in engine stand so that flywheel 
sprocket shaft is pointing straight up. 


5. Verify that both dowel pins are installed in split line face 
of right case half. 


6. With the right crankcase half resting on the cam cover 
flange, apply a bead of sealant approximately 0.056 in. 
(1.42 mm) wide to the split line face and around the two 
dowel pins. For best results, use HIGH-PERFORMANCE 
SEALANT, GRAY (Part No. 99650-02). 


7. See Figure 3-55. To facilitate assembly and prevent 
damage to the crankshaft (roller) bearing in the right 
crankcase half, place CRANKSHAFT GUIDE (1) (Part No. 
HD-42326-B) over end of crankshaft until it contacts 
shoulder on shaft. 


8. Mate case halves sliding bearing roller in right crankcase 
half over end of crankshaft. Remove CRANKSHAFT 
GUIDE. 
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1. Crankshaft guide 
2. Water pipe insulation 


Figure 3-55. Crankshaft Guide (Part No. HD-42326-A) 
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Figure 3-56. Tightening Crankcase Bolts 


See Figure 3-56. Start the nine crankcase bolts and tighten 
in the following sequence. 


a. Alternately turn each crankcase bolt until finger tight. 


b. Tighten the crankcase bolts to 10 ft-lbs (13.6 Nm) in 
the order shown. 


c. Following the same sequence, tighten each bolt to 
15-19 ft-lbs (20.3-25.8 Nm). 


HOME 


10. 


11. 


12. 


13. 


14. 


15. 


Tip crankcase assembly so that sprocket shaft is pointing 
straight up. 


Install thrust washer on sprocket shaft with "THIS SIDE 
OUT" facing out (and the chamfer inboard). If using OE 
part without markings, orient as required to preserve 
existing wear pattern. 


See Figure 3-57. Install new oil seal into bearing bore. 
Obtain pilot adapter, pilot shaft, short collar, Nice bearing, 
large flat washer and handle from SPROCKET SHAFT 
BEARING INSTALLER (Part No. HD-97225-55C). 


a. Thread pilot adapter into sprocket shaft. 
b. Thread pilot shaft onto pilot adapter. 


c. Verify that lip garter spring is in place on both sides 
of oil seal. 


d. Install sprocket shaft spacer in oil seal bore. 


e. With the lettering on the oil seal facing outside, slide 
sprocket shaft spacer and oil seal over pilot shaft until 
it contacts bearing bore. 


Е Slide SPROCKET SHAFT OIL SEAL 
INSTALLER (Part No. HD-39361-B) over pilot shaft 
until it contacts oil seal. 


g. Slide short collar over pilot shaft until it contacts seal 
installer. 


h. Slide Nice bearing and large flat washer over pilot 
shaft. 


i. . Sparingly apply graphite lubricant to threads of pilot 
shaft to prolong service life and verify smooth opera- 
tion. 


j Thread handle onto pilot shaft to complete assembly 
of tool. 


Rotate handle in a clockwise direction until oil seal installer 
makes firm contact with crankcase stator mount. 


Remove handle, flat washer, Nice bearing, short collar, 
seal installer, pilot shaft and pilot adapter from sprocket 
shaft. 


Rotate crankcase in engine stand so that cam cover flange 
is facing upward. 


sm02348 


1. Seal Installer 


Figure 3-57. Sprocket Shaft Oil Seal Installer 


NOTE 


O-rings that are missing, distorted, pinched or otherwise dam- 
aged will result in either oil leakage or low oil pressure. Use of 
the wrong o-ring will have the same results. Since many o-rings 
are similar in size and appearance, always use new o-rings 
keeping them packaged until use to avoid confusion. 


16. See Figure 3-58. Assemble and install oil pump. Lubricate 


parts with clean H-D 20W50 engine oil during assembly. 


a. Apply a very thin film of clean H-D 20W50 engine oil 
to new scavenge port stub o-ring (6). Install new o- 
ring on scavenge port stub of oil pump housing. 


b. Slide oil pump housing (5) onto crankshaft fitting o- 
ring on scavenge port stub into crankcase bore at 
back of cam compartment. Firmly push on scavenge 
port stub with thumb to be sure that it is snug in bore. 
Inspect o-ring on stub to verify that it is not pinched 
or distorted. 


C. Separate the gerotor gears into two sets, one wide 
(4) (scavenge) and the other narrow (1) (feed). 
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NOTE 
Lubricate oil pump parts with clean H-D 20W50 motor oil 
during assembly. 


d. Fit the smaller of the wide gerotor gears into the 
larger. Slide the wide gerotor set (4) down the crank- 
shaft until it bottoms in the oil pump housing. 


e. Slide inside separator plate (2) down the crankshaft 
until it contacts the wide gerotor set (4). Install wave 
washer (3) and outside separator plate (2). 


f. Fit the smaller of the narrow gerotor gears into the 
larger. Slide the narrow gerotor set (1) down the 
crankshaft until it contacts the outside separator plate 


(2). 


g. See Figure 3-59. Apply a very thin film of clean H-D 
20W50 engine oil to new o-ring (3) for crankcase 
post. Install new o-ring in groove on crankcase post. 
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Narrow gerotor set (feed) 
Separator plate 
Wave washer 


Wide gerotor set (scavenge) 
Oil pump housing 
Scavenge port O-ring 
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Figure 3-58. Assembling Oil Pump 
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1. Oil feed hole O-ring 
2. Rear ring dowel 
3. O-ring on crankcase post 


Figure 3-59. Oil Feed Hole 


CAM SUPPORT PLATE AND COVER 


PART NUMBER TOOL NAME 
HD-47941 CRANKSHAFT/CAMSHAFT 
SPROCKET LOCKING TOOL 
NOTE 


O-rings that are missing, distorted, pinched or otherwise dam- 
aged will result in either oil leakage or low oil pressure. Use of 
the wrong o-ring will have the same results. Since many o-rings 
are similar in size and appearance, always use new o-rings 
keeping them packaged until use to avoid confusion. 


1. See Figure 3-59. Apply a very thin film of clean H-D 20W50 
engine oil to new o-ring (1) for crankcase flange. Install 
new o-ring in groove around oil feed hole directly below 
rear ring dowel (2). 


2. Lubricate cam needle bearings with clean H-D 20W50 
engine oil. 


3. See Figure 3-60. Using a straightedge, verify that the 
timing marks on the ends of the front and rear camshafts 
are in alignment. If necessary, rotate camshafts in order 
to make this observation. 
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Rear camshaft 
Front camshaft 


No 


3. Timing marks 


Figure 3-60. Verify Alignment of Timing Marks 


4. Aligning bushing in cam support plate with end of crank- 
shaft, slide cam support plate over crankshaft onto two 
ring dowels in crankcase flange. Use a rubber mallet to 
fully seat cam support plate on ring dowels. 


5. SeeFigure 3-61. Install cam support plate screws. 
a. Loosely install the six screws (1/4 x 1.0 in.) to secure 
the cam support plate to the crankcase flange. 


b. Tighten screws to 90-120 in-Ibs (10.2-13.6 Nm) in 
the sequence shown. 


6. SeeFigure 3-62. Install oil pump. 
a. Start four screws (1/4 x 1.0 in.) to secure oil pump. 


NOTE 
For methods of engine rotation, see 3.16 TOP END 
OVERHAUL: DISASSEMBLY, Rocker Arm Support Plate. 


b. While rotating the engine, enabling the pump to find 
its natural center, alternately tighten screws (1 and 
2) until snug. 


c. Tighten the screws (3 and 4) until snug. 


d. Tighten all four screws to 40-45 in-Ibs (4.5-5.1 Nm) 
in sequence shown. 


e. Final tighten all four screws to 90-120 in-Ibs (10.2- 
13.6 Nm) in the sequence shown. Numbers cast 
adjacent to the bolt holes also indicate the oil pump 
torque sequence. 


7. With the lettering facing inboard, install rear cam sprocket 
spacer onto the rear camshaft. 


"i 
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Figure 3-62. Oil Pump Torque Sequence 


If using the original cam support plate, camshafts, primary 

cam sprocket, crank sprocket and flywheel assembly, then 

move to next step. However, if any of these parts have 

been replaced, then proceed as follows: 

a. Install primary cam sprocket onto splines of rear 
camshaft. Install long flange bolt with thicker flat 
washer to secure sprocket to end of camshaft. 


b. Install crank sprocket onto crankshaft. Install short 
flange bolt with a temporary smaller diameter flat 
washer from bulk inventory. 
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NOTE 


Use of smaller diameter flat washer with crank sprocket 
flange bolt allows room on sprocket face for placement of 
straightedge. 


C. 


See Figure 3-63. To prevent rotation, position the 
CRANKSHAFT/CAMSHAFT SPROCKET LOCKING 
TOOL (Part No. HD-47941) between the crank and 
primary cam sprockets. The handle of the tool is 
stamped "Crank" and "Cam" to verify proper orienta- 
tion. Tighten the crank and primary cam sprocket 
flange bolts to 15 ft-lbs (20.3 Nm). Remove the 
sprocket locking tool. 


Rotate engine stand so cam compartment is pointing 
upward. Push on crankshaft and rear camshaft to 
eliminate endplay. 


If engine was not removed from motorcycle, install 
compensating sprocket assembly to pull the crank- 
shaft to the left side of the engine. Push on crankshaft 
and rear camshaft to eliminate endplay. 


See Figure 3-64. Place a straightedge across the 
crank and primary sprocket faces. Attempt to insert 
a 0.010 in. (0.254 mm) feeler gauge between the 
straightedge and the each sprocket face. If the feeler 
gauge will not fit at either location, sprocket offset is 
within specification. Remove both sprockets and dis- 
card temporary small washer. 


NOTE 


Height differences between rear cam sprocket and crank 
sprocket can be addressed by changing the spacer behind 
the rear cam sprocket. See spacer sizes in Table 3-33. 


f. 


If the crank sprocket rises above the face of the rear 
cam sprocket more than 0.010 in. (0.254 mm), remove 
the flange bolt and rear cam sprocket. Note the part 
number stamped on the existing spacer behind rear 
cam sprocket. Replace spacer with the next larger 
size. 


If the rear cam sprocket rises above the face of the 
crank sprocket more than 0.010 in. (0.254 mm), 
replace the spacer with the next smaller size only. 


Repeat height inspection with the new spacer 
installed. Remove both sprockets when measurement 
is within specification and discard temporary small 
washer. 
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Figure 3-64. Check Alignment of Crank and Rear Cam 


Sprocket Faces 


Table 3-33. Rear Cam Sprocket Spacers 


PART NO. IN. MM. 
25729-06 0.100 2.54 
25731-06 0.110 2.79 
25734-06 0.120 3.05 
25736-06 0.130 3.30 
25737-06 0.140 3.56 
25738-06 0.150 3.81 
9. See Figure 3-65. Apply a light amount of clean H-D 20W50 


10. 


oil to splines on rear cam. Install the primary cam chain 
and sprocket assembly. 


a. Place the rear cam sprocket (2) in the primary chain. 
Hold the sprocket allowing the chain to hang loose. 
Rotate the sprocket so that the timing mark on the 
sprocket root faces straight downward. 


NOTE 
To maintain the original direction of rotation, verify that 
the colored mark placed on the chain link (7) and crank 
sprocket (4) is visible during installation. 


b. Place the crank sprocket (4) in the opposite end of 
the chain with the timing mark on the sprocket tooth 
facing straight upward (directly toward the cam 
sprocket timing mark). 


c. Maintaining the position of the sprockets on the chain 
with the timing marks in alignment, start the rear cam 
sprocket onto the end of the rear camshaft. Note that 
the sprocket has an integral key that must be aligned 
with the keyway in the camshaft. 


d. Maintaining the position of the crank sprocket on the 
chain, rotate the rear cam sprocket in a clockwise 
direction until the flat on the crank sprocket is aligned 
with the flat on the crankshaft. Install the crank 
sprocket. 


Rotate the rear cam sprocket in a clockwise direction until 
the timing mark on the root is aligned with the timing mark 
on the crank sprocket tooth. Locate alignment mark (5) 
on cam support plate to verify that the timing marks are 
in alignment. 


NOTES 
If the timing marks are not in alignment, then the sprockets 
must be removed and reinstalled. Misaligned sprockets 
will make the engine run erratically. 


Rear sprocket bolt and crank sprocket bolt must install 
freely by hand. Before installing bolts, remove any build- 
up of LOCTITE THREADLOCKER from the bolt holes with 
the proper sized thread chaser. 


Both crank and rear cam sprocket flange bolts are specially 
hardened while the flat washers are of a special diameter. 
Use only genuine Harley-Davidson parts when replace- 
ment is necessary. If new flange bolts are not available, 
thoroughly clean both internal and external threads and 
apply a small amount LOCTITE THREADLOCKER 262 
(red) before installation. The crank and rear cam sprocket 
flange bolts and flat washers are not interchangeable. 


11. 


12. 


13. 


14. 


15. 


16. 


Apply oil to bottom of new crank flange bolt head and 
washer (3). Loosely install to secure crank sprocket (4) to 
end of crankshaft. 


Apply oil to bottom of new rear cam sprocket bolt head 
and washer (1). Loosely install to secure rear cam sprocket 
(2) to end of camshaft. 


Position the CRANKSHAFT/CAMSHAFT SPROCKET 

LOCKING TOOL (Part No. HD-47941) between the crank 

and rear cam sprockets to prevent rotation. The handle 

of the tool is stamped "Crank" and "Cam" to verify proper 

orientation. 

a. Tighten both sprocket bolts (1, 3) to 15 ft-lbs (20.3 
Nm). 


b. Loosen both bolts one revolution (360 degrees). 


c. Final tighten the rear cam sprocket bolt (1) to 34 ft- 
lbs (46.1 Nm). 


d. Final tighten the crank sprocket bolt (3) to 24 ft-lbs 
(82.5 Nm). 


e. Remove the sprocket locking tool. 


Install primary cam chain tensioner. Tighten fasteners to 
100-120 in-Ibs (11.3-13.6 Nm). 


Apply clean H-D 20W50 engine oil to crank and rear cam 
sprockets. 


See Figure 3-66. Align holes in new cam cover gasket 
with those in the crankcase flange. 


Rear cam sprocket bolt (large) and flat washer 
Rear cam sprocket 

Crank sprocket bolt (small) and flat washer 
Crank sprocket 

Alignment mark on support plate 

Primary chain tensioner 

Marked link 


NOG PO Ns 


Figure 3-65. Primary Chain and Sprockets 
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Figure 3-66. Cam Cover Gasket 


NOTE 


Before installing cam cover, verify cleanliness of blind holes in 
the crankcase flange. Tightening a screw with dirt, water or oil 
in the hole can cause the casting to crack or break. Damage 
to the casting requires replacement of the right crankcase half. 


17. See Figure 3-65. Install the cam cover using ten allen head 
socket screws (1/4 x 1-1/4 in.). Following the sequence 
shown, alternately tighten the screws to 125-155 in-Ibs 
(14.1-17.5 Nm). If cam cover assembly was completely 
removed continue as follows. 
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18. Complete motorcycle assembly. 


a. If engine was completely overhauled, see 3.17 TOP 
END OVERHAUL: ASSEMBLY. Perform all steps. 


b. If only cam compartment components were serviced, 
install push rod covers, push rods, rocker arm support 
plate and breather assembly. See appropriate topics 
under 3.17 TOP END OVERHAUL: ASSEMBLY. 


) " 


Figure 3-67. Cam Cover Screws 
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BREATHER ASSEMBLY 


3.20 


REMOVAL OVERVIEW 


To remove breather assembly, see 3.16 TOP END OVER- 
HAUL: DISASSEMBLY. 


DISASSEMBLY 


1. See Figure 3-68. Remove two fasteners (1) from the 
breather assembly cover (2) and remove breather 
assembly from rocker arm support plate (8). 


2. Remove the breather cover and cover gasket (3). Discard 
gasket. Remove breather baffle (5) and breather baffle 
gasket (7). Discard gasket. Pull filter element (6) from bore 
on underside of breather baffle. Pull umbrella valve (4) 
from hole at top of breather baffle. Discard both filter ele- 
ment and umbrella valve. 


CLEANING AND INSPECTION 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Clean all parts in a non-volatile cleaning solution or 
solvent. Blow parts dry with low pressure compressed air. 


2. See Figure 3-68. Set a straightedge diagonally across the 
length of the breather cover (2) intersecting the opposite 
corners of the gasket surface. Slide a feeler gauge beneath 
the straightedge to check the breather cover for warpage. 
Repeat the step checking the opposite diagonal. Discard 
the breather cover if any low spot exceeds 0.005 in. (0.13 
mm). 


3. Using method outlined in previous step, inspect the 
breather baffle (5) gasket surface for flatness. Discard the 
breather baffle if any low spot exceeds 0.005 in. (0.13 
mm). 


ASSEMBLY 


1. See Figure 3-68. Insert stem of new umbrella valve (4) 
through center hole at top of breather baffle (5). Carefully 
pull rubber bead on stem through hole in baffle. Use 
denatured alcohol or glass cleaner to lubricate stem, if 
necessary. Verify that rubber bead is pulled completely 
through hole and resides on bottom side of baffle. 


2. Press new filter element (6) into bore at bottom of baffle. 
Hole in filter element accommodates umbrella valve stem. 


3. Place breather baffle gasket (7) on a clean flat surface. 
a. Aligning holes, place breather baffle (5), cover gasket 
(3) and breather cover (2) on top of breather baffle 
gasket. 


b. Slide two fasteners (1) through stackup to keep 
assembly together until time of installation. 
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Fasteners (2) 

Breather cover 

Cover gasket 

Umbrella valve 

Breather baffle 

Filter element 

Breather baffle gasket 
Rocker arm support plate 


SNAP eh 


Figure 3-68. Breather Assembly 


INSTALLATION OVERVIEW 


See 3.17 TOP END OVERHAUL: ASSEMBLY, Breather 
Assembly. 


1. Install breather assembly. 


2. Continue with vehicle assembly as directed. 
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ROCKER ARM SUPPORT PLATE 


3.21 


REMOVAL OVERVIEW 
See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


1. Remove breather assembly. 


2. Remove rocker arm support plate. 


DISASSEMBLY 


1. See Figure 3-69. Remove four bolts with flat washers (1) 
from the rocker arm support plate (5). The rocker arm 
shafts (4) on the push rod side (right) are notched to lock 
them in position. 


2. Using ahammer and brass drift, tap left side of rocker arm 
shafts (4) so that the notched ends exit the rocker arm 
support plate (5) first. Mark the shafts so that they are 
installed in their original locations at time of assembly. 


3. Remove the rocker arms from the rocker arm support 
plate. Mark the rocker arms to indicate location. 


CLEANING AND INSPECTION 


PART NUMBER TOOL NAME 
HD-94804-57 ROCKER ARM BUSHING REAMER 
Inspection 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Clean all parts in a non-volatile cleaning solution or 
solvent. Blow parts dry with low pressure compressed air. 


2. See Figure 3-69. Check rocker arms (3) for uneven wear 
or pitting where contact is made with the valve stem tips. 
Check for concave wear where rocker arms contact the 
push rod ends. Replace rocker arm if excessive wear is 
found at either location. 


3. Verify that oil holes in rocker arms and rocker arm support 
plate (5) are clean and open. 


4. Inspect rocker arm shafts (4) for scratches, burrs, scoring 
or excessive wear. Replace as necessary. 
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Bolt with flat washer 
Rocker arm bushings 
Rocker arm 

Rocker arm shaft 

Rocker arm support plate 


DARON 


Notch 


Figure 3-69. Rocker Arm Assembly 


Rocker Shaft Fit 


1. See Figure 3-70. Measure the inside diameter of the rocker 
arm support plate bore. 


2. See Figure 3-71. Measure the outside diameter of the 
rocker arm shaft where it fits in the bore. 


3. Repeat the measurement on opposite side of support plate 
and shaft. Replace shaft or support plate if clearance 
equals or exceeds 0.0035 in. (0.089 mm). 
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Figure 3-70. Checking Support Plate Bore 


Figure 3-71. Checking Shaft to Support Plate Fit 


Rocker Arm Shaft to Bushing 


1. 


Check rocker arm shaft to bushing fit. 


a. See Figure 3-72. Measure the inside diameter of the 
rocker arm bushing. 


b. See Figure 3-73. Measure the outside diameter of 
the rocker arm shaft where it rides in the bushing. 


Repeat measurement on opposite side of rocker arm and 
shaft. Replace shaft or bushings if clearance equals or 
exceeds service wear limit of 0.0035 in. (0.089 mm). 
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Figure 3-72. Checking Bushings 


Figure 3-73. Checking Shaft to Bushing Fit 


Replace Rocker Arm Bushings 


NOTE 


Bushing replacement and reaming must be done one at a time 
to ensure proper alignment. Follow all steps for one bushing 
and then repeat for the other bushing. 


1. 


See Figure 3-74. Turn a 9/16"-18 tap (2) into bushing until 
tight. Place rocker arm under ram of arbor press with tap 
at bottom. Slide a discarded rocker arm shaft (1) through 
open end of rocker arm until contact is made with tap. 
Using shaft as driver (and untapped bushing as pilot), 
press against shaft until both tap and bushing are free. 


See Figure 3-75. Using a suitable driver, press new 
bushing into side of rocker arm until flush with casting. Be 
sure to orient bushing so that split line faces top of rocker 
arm. 


NOTE 


Never back reamer out of rocker arm or new bushing will be 
damaged. 


3. 


See Figure 3-76. Lock rocker arm in a vise using brass 
jaw inserts or shop towels to prevent casting damage. 
Insert tapered end of ROCKER ARM BUSHING 
REAMER (Part No. HD-94804-57) into old bushing in 
rocker arm. Note that old bushing on drive side of reamer 
as pilot. Rotate reamer until the new bushing on the far 
side is reamed, and then continuing in the same direction, 
draw drive side of reamer from new bushing. 


Repeat steps to remove, install and ream second bushing. 
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1. Discarded shaft used as driver 
2. Tap 


Figure 3-74. Removing Bushing 
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1. Driver 
2. Bushing 


ASSEMBLY 


1. Place the rocker arms into position on the rocker arm 
support plate. 


2. Push the un-notched ends of the rocker arm shafts into 
the right side of the support plate and then into the rocker 
arms. As they approach their fully installed positions, rotate 
the shafts so that the notches are aligned with the bolt 
holes in the support plate. 


3. SeeFigure 3-77. Check for proper end play. 
a. Insert a feeler gauge between the rocker arm and 
support plate. 
b. Repeat measurement on other rocker arm. 


c. Replace the rocker arm, rocker arm support plate or 
both if end play exceeds 0.025 in. (0.635 mm). 


4. Install the four bolts with flat washers in the rocker arm 
support plate. Remember that the two bolts on the push 
rod side (right) must engage the notches in the rocker arm 
shafts for proper assembly. 
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Figure 3-75. Installing Bushing 
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1. Reamer 


Figure 3-76. Ream Bushing 
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Figure 3-77. Check End Play 


INSTALLATION OVERVIEW 
See 3.17 TOP END OVERHAUL: ASSEMBLY. 


1. Install rocker arm support plate. 


2. Install breather assembly. 


3. Continue with vehicle assembly as directed. 
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PUSH RODS, LIFTERS AND COVERS 


3.22 


REMOVAL OVERVIEW 
See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


1. Remove breather assembly. 


2. Remove rocker arm support plate. 


3. Remove push rods, lifters and covers. 


DISASSEMBLY 


See Figure 3-78. With the exception of the lifter covers, all 
parts should have been disassembled and marked during the 
removal procedure. Disassemble the lifter covers as follows: 


1. Separate upper (2) and lower push rod covers (8). 


2. Remove o-ring (9) from seat at bottom of lower push rod 
cover. Discard o-ring. 


3. Remove o-ring (1) from seat at top of upper push rod 
cover. Slide o-ring (7), flat washer (6), spring (5) and spring 
cap (4) from body of upper push rod cover (2). Discard o- 
rings. 


CLEANING AND INSPECTION 


1. Зее Figure 3-78. Scrape old gasket material from the lifter 
cover (11) flange. Old gasket material left on mating sur- 
faces will cause leaks. 


2. With the exception of the hydraulic lifters (14), clean all 
parts in a non-volatile cleaning solution or solvent. Verify 
that the o-ring seats and contact surfaces of the push rod 
covers (2, 8) are completely clean. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


3. Blow parts dry with low pressure compressed air. Verify 
that all oil holes are clean and open. 


4. Verify that the hydraulic lifter rollers turn freely and are 
free of flat spots, scuff marks and pitting. If flat spots exist, 
examine the cam lobe on which the lifter operates. 


5. Inspect the lifter socket for signs of wear. Verify that the 
plunger of the hydraulic lifter is fully extended up against 
the C-clip. Use index finger to pump plunger to verify lifter 
operation. 


6. Examine the push rods (15). Replace any push rods that 
are bent, dented, broken or discolored. Replace the rod 
if the ball ends show signs of excessive wear or damage. 


7. Cover all parts with a clean plastic sheet to protect them 
from dust and dirt. 


е 
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Upper O-ring (small) 
Upper push rod cover 
Spring cap retainer 
Spring cap 

Spring 

Flat washer 

Middle O-ring (intermediate) 
Lower push rod cover 
Lower O-ring (large) 
10. Lifter cover screw 

11. Lifter cover 

12. Anti-rotational pin 

13. Lifter cover gasket 
14. Hydraulic lifter 

15. Push rod 


COON Ouran = 


Figure 3-78. Push Rods, Lifters and Covers 
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LIFTER INSPECTION 


NOTE 


Inside and outside micrometers used for measuring lifters and 
lifter bores must be calibrated to ensure accurate readings. 


1. Inspect lifters for excessive clearance in bores. Accurately 
measure the lifter outer diameter and record the measure- 
ment. 


2. Accurately measure lifter bore inner diameter with a snap 
gauge. Subtract this measurement from the lifter measure- 
ment to determine clearance. 

a. Clearance should be within 0.0008-0.0020 in. (0.0203- 
0.0508 mm). 


b. Install new lifters and/or replace crankcases if clear- 
ance exceeds SERVICE WEAR LIMIT of 0.0030 in 
(0.076 mm). 


3. Check lifter roller radial play. 


a. Roller radial movement should be within 0.0006- 
0.0010 in (0.0152-0.0254 mm). 


b. Replace lifters if radial movement exceeds SERVICE 
WEAR LIMIT of 0.0015 in. (0.0381 mm). 


4. Check lifter roller end clearance. 


a. End clearance should be within 0.008-0.022 in. 
(0.203-0.559 mm). 


b. Replace lifters if end clearance exceeds SERVICE 
WEAR LIMIT of 0.022 in. (0.559 mm). 


5. Soak lifters in clean engine oil. Keep covered until 
assembly. 
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Upper O-ring (small) 
Upper push rod cover 
Spring cap retainer 
Spring cap 

Spring 


Middle O-ring (intermediate) 
Lower push rod cover 
Lower O-ring (large) 


1 
2 

3 

4 

5. 

6. Flat washer 
7 

8 

9 

1 


0. Flared end of lower push rod cover 


Figure 3-79. Assembled Push Rod Cover 


ASSEMBLY 


With the exception of the push rod covers, all parts will be 
assembled during the installation procedure. Assemble the 
push rod covers as follows: 


NOTE 


O-rings that are missing, distorted, pinched or otherwise dam- 
aged will result in either oil leakage or low oil pressure. Use of 
the wrong o-ring will have the same results. Since many o-rings 
are similar in size and appearance, always use new o-rings 
keeping them packaged until use to avoid confusion. 


1. See Figure 3-79. Obtain three new o-rings (1, 7 and 9). 
Apply a very thin film of clean H-D 20W50 engine oil to o- 
rings before installation. 


2. Install new small o-ring (1) on seat at the top of the upper 
push rod cover (2). 
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3. Slide the spring cap (4), spring (5), flat washer (6) and 
new intermediate size o-ring (7) onto the body of the upper 
push rod cover. Move parts up body until spring cap (4) 
contacts upper o-ring seat. 


4. Fit the straight end of the upper push rod cover into the 
flared end of the lower push rod cover (8). 


5. Install new large o-ring (9) on seat at bottom of lower push 
rod cover. 


INSTALLATION OVERVIEW 


See 3.17 TOP END OVERHAUL: ASSEMBLY. 


1. 
2. 
3. 


Install push rods, lifters and lifter covers. 
Install rocker arm support plate. 
Install breather assembly. 


Continue with vehicle assembly as directed. 
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CYLINDER HEAD 


3.23 


REMOVAL OVERVIEW 
See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


1. Remove breather assembly. 


2. Remove rocker arm support plate. 


3. Remove push rods and push rod covers. Do not remove 
lifters or lifter covers. 


4. Remove cylinder head. 


DISASSEMBLY 

PART NUMBER TOOL NAME 
HD-34736-B VALVE SPRING COMPRESSOR 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 


1. Before proceeding with the disassembly procedure, 
determine if cylinder head reconditioning is necessary. 


a. Raise valve ports of cylinder head to strong light 
source. If light is visible around edges of seats, then 
move to step 2 to recondition cylinder head. 


b. Fill ports at top of cylinder head with solvent. Wait ten 
full seconds and then check for leakage into combus- 
tion chamber. If solvent leakage into combustion 
chamber is evident, then move to step 2 to recondition 
cylinder head. 


2. See Figure 3-80. Secure cylinder head for service. 


a. Thread 12 mm end of CYLINDER HEAD HOLDING 
FIXTURE (Part No. HD-39786) (1) into cylinder head 
(2) spark plug hole. 


b. Clamp tool in vise at a 45 degree angle or one that 
offers a comfortable working position. 
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Holding fixture 
Cylinder head 
3. 12mm end of fixture 


No 
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Figure 3-80. Cylinder Head Holding Fixture 


See Figure 3-81. Release valve spring compression. 

a. Place VALVE SPRING COMPRESSOR (Part No. HD- 
34736-B) (2) over cylinder head. Center blunt end on 
the valve head. Seat adapter at end of forcing screw 
on the valve spring retainer. 


b. Rotate forcing screw to compress valve spring. 


c. SeeFigure 3-82. If spring retainer (2) has not broken 
free of tapered keepers (1), give head of tool a sharp 
tap with a soft mallet. Using magnetic rod or small 
screwdriver, remove the keepers (1) from the valve 
stem (11) groove. 


d. Rotate forcing screw to release the valve spring 
compression. 


Remove the spring retainer (2) and valve spring (3). 
Slide the valve (11) from the valve guide (5). 
Remove valve seal assembly. 


Mark the bottom of the valve F(ront) or R(ear) for identific- 
ation. Also, separate and tag tapered keepers, valve spring 
and spring retainer so that they are installed on the same 
valve at time of assembly. 


Repeat steps 3-7 to remove the other valve components. 
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9. Release the cylinder head holding fixture from the vise. Е 


Remove fixture tool from spark plug hole. ene Qui 
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1. Holding fixture 
2. Compressor 


Figure 3-81. Valve Spring Compressor (Part No. 
HD-34736-B) © 


Tapered keepers 

Spring retainer 

Valve spring 

Spring seat/valve stem seal 
Valve guide 

Lock ring 

Cylinder head bolt, short 
Cylinder head bolt, long 
. Cylinder head 

10. Valve seat 

11. Valve 
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Figure 3-82. Cylinder Head Assembly 


CLEANING 


1. See Figure 3-82. Remove old gasket material from cylinder 
head (9). Gasket material left on sealing surfaces will 
cause leaks. 
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CAUTION 


Do not use glass or sand to bead blast surfaces exposed 
to engine oil. Blasting materials can lodge in pores of the 
casting. Heat expansion releases this material which can 
contaminate oil resulting in engine damage. (00534b) 


NOTE 
Bead blasting materials could also enter threaded holes 
adversely affecting fastener engagement and torque indication. 
Cover all threaded holes before bead blasting. 


2. Remove all carbon deposits from combustion chamber 
and machined surfaces of cylinder head. Exercise caution 
to avoid removing any metal material. For best results, 
use an air tool with a worn wire brush. Scraping may result 
in scratches or nicks. 


3. To soften stubborn deposits, soak the cylinder head in a 
chemical solution, such as GUNK HYDRO-SEAL or other 
carbon and gum dissolving agent. Repeat step 2 as 
necessary. 


4. Thoroughly clean the cylinder head, spring retainers, 
tapered keepers, valves and valve springs in a non-volatile 
cleaning solution or solvent. Follow up with a thorough 
wash in hot soapy water. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


5. Blow parts dry with low pressure compressed air. 


INSPECTION 

PART NUMBER TOOL NAME 

B-45525 VALVE GUIDE HONE 

HD-34751 VALVE GUIDE CLEANING BRUSH 
HD-42324-A CYLINDER TORQUE PLATES 
HD-96796-47 VALVE SPRING TESTER 


Cylinder Head 


1. Check for scratches and nicks on all gasket sealing sur- 
faces. 


2. Check for warpage. 


a. With the combustion chamber side facing upward, 
set a straightedge diagonally across the length of the 
cylinder head intersecting the upper and lower corners 
of the gasket surface. 


b. Slide a feeler gauge beneath the straightedge to 
check the head for warpage. 


c. Checking the opposite diagonal, repeat the procedure 
to verify that the gasket surface is flat (especially if a 
head gasket was blown). Discard the head if any low 
spot is 0.006 in. (0.152 mm) or greater. 
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NOTE 

For best results, use one of the CYLINDER TORQUE 
PLATES (Part No. HD-42324-A) in lieu of the straightedge. 
Lay the upper plate (without vise grip) flat on the machined 
surface of the head. As a preliminary check, see if the plate 
rocks from side to side. A head on which the plate rocks is 
immediately suspect. Insert a feeler gauge between the plate 
and head at various locations to see if warpage exceeds above 
specification. 


3. Verify that oil passageways are open and clean. 


Valve Guides 


1. Inspect external surfaces, particularly the combustion 
chamber side, for cracks. Replace the guide if any cracks 
are found. 


2. Prepare valve guides for inspection. 
a. Lightly hone bore using the VALVE GUIDE 
HONE (Part No. B-45525). 


b. Scrub with the VALVE GUIDE CLEANING 
BRUSH (Part No. HD-34751) to remove any dust or 
debris. 


c. Polish the valve stem with fine emery cloth or steel 
wool to remove carbon buildup. 


3. Check valve stem to guide clearance: 
a. Carefully measure the inside diameter of the valve 
guide using an inside ball micrometer. 


b. Measure the outside diameter of the valve stem with 
an outside micrometer. 


c. Refer to Table 3-34. If the clearance between stem 
and guide exceeds the limits shown, the valve stem 
and/or guide are excessively worn. 


d. Repeatmeasurements with a new valve to determine 
if the guide must be replaced. 


Table 3-34. Valve Stem to Guide Clearance Service Wear 


Limits 
VALVE IN. MM 
Intake 0.0038 0.0965 
Exhaust 0.0038 0.0965 
Valves 
1. Replace the valve if there is evidence of burning or 
cracking. 


2. Inspect the end of the valve stem for pitting or uneven 
wear. Replace the valve if either of these conditions are 
found. 


3. Inspect for burrs around the valve stem keeper groove. 
Remove burrs with a fine tooth file if found. 


4. To determine if the valve stem is excessively worn, see 
valve guide inspection. 


Valve Springs 


1. Inspect springs for cracked or discolored coils. Replace 
springs if either of these conditions are found. 
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2. Set the intake and exhaust valve springs on a level surface 
and use a straightedge to check for proper squareness 
and height. Too much height corresponds to a reduction 
in spring pressure which results in sluggish valve action. 


3. Check free length of springs using a dial vernier caliper 
or load test with the VALVE SPRING TESTER (Part 
No. HD-96796-47). Replace springs if free length or com- 
pression force do not meet specifications. See 3.2 SPE- 
CIFICATIONS. 


Tapered Keepers 


1. Inspect parts for damage or rust pits. Replace as neces- 
sary. 

2. Inspect inboard side of tapered keepers for excessive 
wear. Upraised center must be pronounced and fit snugly 
in valve stem groove. Place keepers into groove and verify 
that they grip tightly without sliding. 


Valve Seats 


1. Inspect seats for cracking, chipping or burning. Replace 
seats if any evidence of these conditions are found. 


2. Check seats for recession by measuring valve stem pro- 
trusion. See 3.23 CYLINDER HEAD, Valve and Seat 


Refacing. 
VALVE GUIDE REPLACEMENT 


PART NUMBER TOOL NAME 

B-45523 VALVE GUIDE REAMER 

B-45524-1 VALVE GUIDE DRIVER 

B-45524-2A VALVE GUIDE INSTALLER SLEEVE 

B-45525 VALVE GUIDE HONE 

HD-34751 VALVE GUIDE CLEANING BRUSH 

HD-39782-1 CYLINDER HEAD SUPPORT STAND 

HD-39782-3 INTAKE SEAT ADAPTER 

HD-39782-4 EXHAUST SEAT ADAPTER 

HD-39782-B CYLINDER HEAD SUPPORT STAND 
KIT 

HD-39786 CYLINDER HEAD HOLDING FIXTURE 

HD-39847 REAMER T-HANDLE 

HD-39964 REAMER LUBRICANT 

Removal 


NOTES 


* If valve guide replacement is necessary, always install 
new guide before refacing valve seat. 


* CYLINDER HEAD SUPPORT STAND KIT (Part No. HD- 
39782-B) ensures that valve guide and seat are perpen- 
dicular. If perpendicularity is not achieved, the cylinder 
head valve guide bore will be damaged during the press 
procedure. 


1. See Figure 3-83. Prepare cylinder head for valve guide 
replacement. 


a. Obtain CYLINDER HEAD SUPPORT STAND 
KIT (Part No. HD-39782-B). 


b. Insert sleeve of INTAKE SEAT ADAPTER (Part 
No. HD-39782-3) (3) or EXHAUST SEAT 
ADAPTER (Part No. HD-39782-4) (4) seat adapter 
into tube at top CYLINDER HEAD SUPPORT 
STAND (Part No. HD-39782-1) (2). 


c. Position cylinder head so that valve seat is centered 
on seat adapter. 


NOTE 
Do not press out the valve guide from the bottom of the cylinder 
head. Carbon buildup on the combustion chamber side of the 
guide can deeply gouge the cylinder head bore diminishing 
the likelihood of achieving the proper interference fit and pos- 
sibly requiring replacement of the cylinder head casting. 


2. Remove and discard lock ring from valve guide groove. 


NOTE 
Lock ring is present on OEM intake and exhaust valve guides. 


3. At top of the cylinder head, insert VALVE GUIDE 
DRIVER (Part No. B-45524-1) (1) into valve guide bore 
until stopped by shoulder. 


4. See Figure 3-84. Center valve guide driver under ram of 
arbor press. Apply pressure until valve guide drops free 
of cylinder head. Discard valve guide. 
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Valve guide driver 

Cylinder head support stand 
Intake seat adapter 

Exhaust seat adapter 


ядро 


Valve guide installer sleeve 


Figure 3-83. Valve Guide Replacement Tools 
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1. Valve guide driver 


2. Cylinder head stand 


Figure 3-84. Remove Valve Guide 


Installation 


1. Check valve guide to valve bore clearance. 


a. Measure the outside diameter of a new standard valve 
guide. 


b. Measure the cylinder head valve guide bore. The 
valve guide should be 0.0020-0.0033 in. (0.051 -0.084 
mm) larger than the bore. 


c. If clearance is not within specification, then select one 
of the following oversize guides: 0.001 in. (0.025 mm), 
0.002 in. (0.05 mm) or 0.003 in. (0.08 mm). 


NOTE 
Since some material is typically removed when the guide is 
pressed out, it is normal to go to the next larger size for the 
proper interference fit. 


2. Measure cylinder head bore and outside diameter of 
selected oversize guide to verify correct interference fit. 


NOTE 
Support stand ensures that valve guide and seat are perpen- 
dicular. If perpendicularity is not achieved, cylinder head valve 
guide bore will be damaged during the press procedure. 
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Prepare cylinder head for valve guide replacement. 


a. 


See Figure 3-83. Insert sleeve of INTAKE SEAT 
ADAPTER (Part No. HD-39782-3) (3) or EXHAUST 
SEAT ADAPTER (Part No. HD-39782-4) (4) into tube 
at top of support stand (2). Position cylinder head so 
that valve seat is centered on seat adapter. 


Apply Vaseline to lightly lubricate external surfaces 
of valve guide. Spread lubricant so that thin film 
covers entire surface area. 


At top of cylinder head, start valve guide into bore. 


See Figure 3-85. Place VALVE GUIDE INSTALLER 
SLEEVE (Part No. B-45524-2A) (2) over valve guide 
and then insert tapered end of valve guide driver (1) 
into sleeve. 


Center valve guide driver under ram of arbor press 
and apply pressure only until valve guide is started 
in bore and then back off ram slightly to allow guide 
to center itself. 


NOTE 


Always back off ram to allow the valve guide to find center. 
Pressing guide into cylinder head in one stroke can bend 
driver, break guide, distort cylinder head casting and/or 
damage cylinder head valve guide bore. 


f. 


Verify that support stand (3) and driver (1) are square. 
Center driver under ram and press valve guide further 
into bore, but then back off ram again to allow valve 
guide to find center. 


Repeat previous step and then apply pressure to 
driver until installer sleeve contacts machined area 
of cylinder head. 


Install new lock ring into valve guide groove. Verify 
that lock ring is square and fully seated in the groove. 
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1. Valve guide driver 
2. Valve guide installer sleeve 
3. Cylinder head stand 


Figure 3-85. Install Valve Guide 


4. Secure cylinder head for service. 
a. Thread 12 mm end of CYLINDER HEAD HOLDING 
FIXTURE (Part No. HD-39786) into cylinder head 
spark plug hole. 


b. Clamp tool in vise at a 45 degree angle or one that 
offers a comfortable working position. 


NOTE 
Valve guides must be reamed to within 0.0005-0.0001 in. 
(0.013-0.0025 mm) of finished size. 
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1. T-handle 


2. Valve guide геатег 


Figure 3-86. Reaming Valve Guide Bore 


5. See Figure 3-86. Obtain the VALVE GUIDE 
REAMER (Part No. B-45523), REAMER T-HANDLE (Part 
No. HD-39847) and REAMER LUBRICANT (Part No. HD- 
39964). 


a. Install T-handle (1) on reamer (2). 


b. Apply a liberal amount of reamer lubricant to valve 
guide bore and bit of reamer. Start bit of reamer into 
bore at top of cylinder head. 


c. Placing thumb on drive socket of reamer T-handle, 
apply slight pressure on reamer while rotating in a 
clockwise direction. Squirt additional lubricant onto 
reamer and into guide as necessary. 


NOTE 
For best results, do not push on reamer or apply pressure 
to the reamer handle. While excessive pressure results in 
a rough cut, bore will be tapered if pressure is not centrally 
applied. 


d. Continue rotating reamer T-handle until entire bit has 
passed through valve guide bore and shank of reamer 
rotates freely. 


e. Remove T-handle from reamer, and carefully pulling 
on bit, draw shaft of reamer out combustion chamber 
side of valve guide. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


6. Direct compressed air into the valve guide bore to remove 
any metal shavings or debris. 


7. See Figure 3-87. Clean valve guide bore with the VALVE 
GUIDE CLEANING BRUSH (Part No. HD-34751). 
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8. See Figure 3-88. Obtain the VALVE GUIDE HONE (Part 
No. B-45525) and REAMER LUBRICANT (Part No.HD- 
39964). 


a. Install hone іп a high speed electric drill. 


b. Apply reamer lubricant to finishing stones of hone and 
valve guide bore. 


c. Start finishing stones of hone into bore. 


d. Activating the drill, move the entire length of the fin- 
ishing stone arrangement forward and backward 
through the bore for 10 to 12 complete strokes. Work 
for a crosshatch pattern of approximately 60°. 


9. Direct compressed air into the valve guide bore to remove 
any debris. Clean with the VALVE GUIDE CLEANING 
BRUSH (Part No. HD-34751). 


NOTE 
Always verify valve stem to valve guide clearance after honing, 
since a worn reamer may cut the bore undersize. 


10. Check valve stem to valve guide clearance. 


a. Measure the inside diameter of the valve guide with 
an inside ball micrometer. 


b. Measure the outside diameter of the valve stem with 
an outside micrometer. 


c. Refer to Table 3-35. If the clearance between stem 
and guide is not within the limits shown, the low end 
being preferable, then the valve stem may be 
excessively worn or the valve guide bore undercut. 


Figure 3-87. Scrubbing Valve Guide Bore 
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Figure 3-88. Honing Valve Guide Bore 


11. Clean cylinder head assembly again. 
a. Using cleaning solvent, thoroughly clean cylinder head 
and valve guide bore. 


b. Scrub valve guide bore with the VALVE GUIDE 
CLEANING BRUSH (Part No. HD-34751). For best 
results, use a thin engine oil and clean valve guide 
bore with the type of swabs or patches found in gun 
cleaning kits. 


c. Continue to wipe bore until clean cloth shows no 
evidence of dirt or debris. Follow up with a thorough 
wash in hot soapy water. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


12. Blow parts dry with low pressure compressed air. 


Table 3-35. Valve Stem to Guide Clearance 
VALVE IN. MM 
0.001-0.003 | 0.0254-0.0762 
0.001-0.003 | 0.0254-0.0762 


Intake 


Exhaust 
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VALVE AND SEAT REFACING 

PART NUMBER TOOL NAME 

HD-34751 VALVE GUIDE CLEANING BRUSH 
HD-35758-C NEWAY VALVE SEAT CUTTER SET 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 


NOTES 


Verify correct valve stem to valve guide clearance before 
refacing. Refer to Table 3-35. If new guides must be 
installed, complete that task before refacing valve seats. 


This procedure is not based on the lapping of valves. The 
end result is an interference fit between the 45° valve face 
and the valve seat which will be 46°. 


Hold the valve firmly against a wire wheel in a bench 
grinder. Remove all carbon deposits from the valve head, 
face and stem, but exercise caution to avoid removing any 
metal. Carbon left on the stem may affect alignment in the 
valve refacer. Polish the valve stem with steel wool or 
crocus cloth to remove any marks that might be left by the 
wire wheel. 


Install valve (both intake and exhaust) in a valve refacer 
set to a 45° angle. The valve refacer is required equipment, 
since accuracy in matching the angle of the valve face 
with the angle of the valve seat is critical. 


NOTES 


Do not remove any more metal than is necessary to clean 
up and true the valve face. Removing metal reduces the 
service life of the valve. The amount of grinding needed 
to retrue the valve is a clear indication of its condition. 
Discard the valve if it cannot be quickly refaced while 
maintaining a good margin. See Figure 3-91. Valves that 
do not clean up quickly are either warped, excessively 
worn or too deeply pitted to be used. 


Obtain a new valve if grinding leaves the margin less than 
0.0313 in (0.795 mm). A valve in this condition does not 
seat normally, burns easily and may crack or cause pre- 
ignition. 

Wipe valve seats and valve faces clean. From the bottom 
of the cylinder head, insert the valve stem into the valve 
guide. Push on head of valve until it contacts the valve 
seat. 


See Figure 3-89. Measure valve stem protrusion. Seat 
wear causes the valve stem protrusion to change. 


a. Placing finger at bottom of valve to keep valve seated, 
use a dial vernier caliper to check the distance from 
the top of the valve stem to the machined area on the 
cylinder head. 


b. Seat wear and valve refacing causes the valve stem 
protrusion to change. If protrusion exceeds 2.069 in. 
(52.553 mm), then replace the valve, valve seat or 
cylinder head as necessary. 


NOTE 


Do not shorten the valve by grinding on the end of the stem. 
Grinding replaces the hardened case with mild steel which 
results in accelerated wear. 


Secure cylinder head for servicing. 


a. Thread 12 mm end of CYLINDER HEAD HOLDING 
FIXTURE (Part No. HD-39786) into cylinder head 
spark plug hole. 


b. Clamp fixture in vise and further tighten cylinder head 
onto the fixture to prevent any movement during 
operation. 


c. Place cylinder head at a 45? angle or one that offers 
a comfortable working position. 


In order to determine the correct location of the 46? valve 
seat in the head, measure the width of the valve to be 
used and subtract 0.080 in. (2.032 mm) from that number. 


Set your dial caliper to the lesser measurement and lock 
down for quick reference. This is the location of your valve 
seat. 


Use a permanent magic marker to highlight the valve seat 
area that is going to be cut. Be sure to highlight all three 
angles. Allow marker to dry before proceeding. 


Figure 3-89. Checking Valve Stem Protrusion 


NOTES 


Always ensure cutter blades and cutter pilot are clean 
before beginning the cutting process. The correct cleaning 
brush is supplied with the Neway tool set. 


Always ensure the inside of the valve guide is clean by 
using VALVE GUIDE CLEANING BRUSH (Part No. HD- 
34751). 
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9. See Figure 3-90. Obtain the NEWAY VALVE SEAT 
CUTTER SET (Part No. HD-35758-C). Choose the cutter 
pilot that fits properly into the valve guide hole. Securely 
seat the pilot by pushing down and turning using the 
installation tool supplied in the tool set. 


10. Choose the proper 46° cutter (intake or exhaust) and 
gently slide the cutter onto the pilot. Be careful not to drop 
the cutter onto the seat. 


11. While applying a constant and consistent pressure, remove 
just enough material to show a complete clean-up on the 
46° angle. Do not remove any more metal than is neces- 
sary to clean up the seat (that is, to provide a uniform finish 
and remove pitting). 


NOTES 
* Ifthe width of the clean-up angle is greater on one side 
of the seat than the other, the guide may need to be 
replaced due to improper installation. 


* After making the 46° cut, if you discover a groove cut 
completely around the seat, this means the blades of the 
cutter are in alignment and need to be staggered. This is 
accomplished by loosening all of the blades from the cutter 
body and moving each blade slightly in its cradle in 
opposite directions on the cutter. The tool needed to 
loosen the blades is supplied in the tool set. A permanent 
magic marker mark every 90° will help in determining 
where new angles are. 


12. Next, with your dial caliper locked to the predetermined 
setting, measure the 46° cut at the outermost edge at the 
widest point of the circle to determine what cut needs to 
be made next. 


a. If the 46° cut is too high (towards the combustion 
chamber), use the 31° cutter to lower the valve seat 
closer to the port. 


b. If the 46° cut is too low, use the 60° cutter to raise the 
valve seat or move it away from the port. 


NOTES 
* Because you are using the top measurement of the valve 
seat as a reference point it will usually be necessary to 
use the 31? cutter following the initial 46? cut. 


* Always highlight the valve seat with the permanent magic 
marker in order to ensure the location of the 46? valve 
seat. 
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Figure 3-90. Neway Valve Seat Cutter Set 


13. Ifthe location of the valve seat is not correct, repeat steps 
10 and 11. 


14. When you accomplish a complete clean-up of the 46° 
angle and the width is at least 0.062 in. (1.575 mm), pro- 
ceed to the next step. 


15. Select the proper 60° cutter and gently slide the cutter 
down the cutter pilot to the valve seat. 


16. Remove just enough material to provide an even valve 
seat width of 0.040-0.062 in. (1.016-1.575 mm). 


17. Remove cutter and cutter pilot. 


18. Insert valve to be used in the valve guide and bottom on 
the valve seat. Positioning the cylinder head port upwards 
and with slight thumb pressure against the valve, com- 
pletely fill the port with solvent to verify proper seal 
between the valve and the valve seat. 


NOTE 
Hold pressure against the valve for a minimum of 10 seconds. 
If any leakage occurs, examine the valve and valve seat for 
irregularities or defects and if necessary repeat the above valve 
grinding or valve seat cutting process. 


19. Repeat the process on any valve seat that needs service. 


20. Clean valves, cylinder head and valve seats in solvent. 
Follow up with a thorough wash in hot soapy water. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


21. Blow parts dry with low pressure compressed air. 


sm00148 


ГА EN 


1. Minimum: 0.040 in. (1.016 mm) / Maximum: 0.062 
in. (1.575 mm) 

2. 60 degrees 

3. 31 degrees 

4. 46 degrees 

5. Margin 

Figure 3-91. Valve and Seat Dimensions 

ASSEMBLY 
PART NUMBER TOOL NAME 
HD-34736-B VALVE SPRING COMPRESSOR 
HD-34751 VALVE GUIDE CLEANING BRUSH 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 


1. Secure cylinder head for service. 


a. Thread 12 mm end of CYLINDER HEAD HOLDING 
FIXTURE (Part No. HD-39786) into cylinder head 
spark plug hole. 


b. Clamp tool in vise at a 45 degree angle or one that 
offers a comfortable working position. 


NOTE 
At the time of disassembly, all parts should have been marked 
or tagged so that they are installed on the same valve (and in 
the same head). 


2. Runthe VALVE GUIDE CLEANING BRUSH (Part No. HD- 
34751) through the valve guide bore to verify cleanliness. 


3. Using TORCO MPZ or another suitable product, apply a 
liberal amount of engine assembly lube to valve stem. 


4. From the bottom of the cylinder head, insert the valve stem 
into the valve guide. 


5. To distribute the assembly lube evenly around the valve 
stem and guide, hand spin the valve as it is installed. Work 
the valve back and forth in the bore to verify that it slides 
smoothly and seats properly. 


6. Remove the valve and apply a second coat of assembly 
lube to the valve stem. Install the valve in the valve guide. 


CAUTION 


Failure to install plastic capsule can cause the valve stem 
seal to catch the edge of the valve stem keeper groove. 
The resulting damage can cause leakage around the valve 
stem, excessive oil consumption and valve sticking. 
(00535b) 


7. SeeFigure 3-92. Push on bottom of valve until it contacts 
the valve seat. Placing finger at bottom of valve to keep 
valve seated, slide plastic capsule over valve stem tip and 
keeper groove. 


8. Apply a very thin film of clean H-D 20W50 engine oil to 
capsule. 


9. SeeFigure 3-93. Obtain new valve stem seal. 


10. Slide new valve stem seal/spring seat over capsule and 
down valve stem until contact is made with top of valve 
guide and machined area of cylinder head casting. 
Remove capsule from valve stem tip. 


Figure 3-92. Plastic Capsule 
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Figure 3-93. Valve Stem Seal/Spring Seat Assembly 


11. See Figure 3-94. Apply a liberal amount of assembly lube 
to valve stem tip and keeper groove (1). 


12. With the smaller diameter coils topside, install the valve 
spring (3) over the valve guide (5). Place the spring 
retainer (2) on top of the valve spring. 
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13. Obtain the VALVE SPRING COMPRESSOR (Part No. HD- 
34736-B) and proceed as follows: sm02505 


a. Place tool over cylinder head so that the blunt end is 
centered on the valve head and adapter at end of 
forcing screw is seated on the valve spring retainer. 


b. Rotate forcing screw to compress valve spring. 


c. With the tapered side down, fit the keepers into the 
valve stem groove. For best results, apply a dab of 
grease to the inboard side of the keepers before 
installation and use a magnetic rod for easy place- 
ment. 


d. Arranging tapered keepers so that the gaps are evenly 
spaced, turn forcing screw to release valve spring 
compression. 


14. Tap the end of the valve stem once or twice with a soft 
mallet to ensure that tapered keepers are tightly seated 
in the valve stem groove. 


15. Repeat previous steps to install the other valve compon- 
ents. 


16. Release the cylinder head holding fixture from the vise. 
Remove fixture tool from spark plug hole. 


17. Cover the cylinder head to protect it from dust and dirt 
until time of installation. 


Tapered keepers 

Spring retainer 

Valve spring 

Spring seat/valve stem set seal 
Valve guide 

Lock ring 


1. 
2. 
3. 
4. 
5. 
6. 


Figure 3-94. Valve Assembly 


INSTALLATION OVERVIEW 


See 3.17 TOP END OVERHAUL: ASSEMBLY. 


1. Install cylinder head. 


Install push rod covers and push rods. 


2 
3. Install rocker arm support plate. 
4. Install breather assembly. 

5 


Continue with vehicle assembly as directed. 
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CYLINDER 


3.24 


REMOVAL OVERVIEW 
See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


1. Remove breather assembly. 


2. Remove rocker arm support plate. 


3. Remove push rods and push rod covers. Do not remove 
lifters or lifter covers. 


4. Remove cylinder head. 


5. Remove cylinder. 


CLEANING 
PART NUMBER TOOL NAME 
HD-42324-A CYLINDER TORQUE PLATES 


1. See Figure 3-95. Scrape old gasket material from the 
machined surface at the top of the cylinder (3). Old gasket 
(1) material left on the mating surface will cause leaks. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


2. Clean cylinder in a non-volatile cleaning solution or solvent. 
Blow parts dry with low pressure compressed air. Verify 
that oil passageways are clean and open. 


3. Inspect the cylinder bore for defects or damage in the ring 
travel area. Replace cylinders that are severely scored, 
scuffed, scratched, burnt or gouged. 


4. Using Magnaflux Dye Penetrant, inspect the cylinder for 
cracks. If no cracks are found, thoroughly wash cylinder 
to remove traces of dye. 


5. Use a file to carefully remove any nicks or burrs from the 
machined surfaces of the cylinder. 


See Figure 3-96. Check the machined surfaces for flatness 
using a feeler gauge and CYLINDER TORQUE 
PLATES (Part No. HD-42324-A) as follows: 


a. Lay gasket side of the upper torque plate (3) (without 
vise grip step) flat against the head gasket surface of 
the cylinder. 


b. Asa preliminary check, see if the plate rocks from 
side to side. A cylinder on which the plate rocks is 
immediately suspect. 


c. Insert a feeler gauge between the plate and cylinder 
at various locations. 


d. Тһе head gasket surface must be flat within 0.006 in. 
(0.15 mm). 


e. Now turn the cylinder upside down and lay the seal 
side of the lower torque plate (2) (with vise grip step) 
flat against the o-ring seal surface. Repeat steps 6b 
and 6c above. 


f. Тһе o-ring seal surface must be flat within 0.004 in. 
(0.102 mm). 


g. Replace the cylinder (and piston) if either surface is 
not within specification. 
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Cylinder head gasket 
Dowel pin 

Cylinder 

O-ring seal 

Cylinder stud 
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Figure 3-95. Cylinder Assembly 
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INSPECTION 

PART NUMBER TOOL NAME 
HD-42324-A CYLINDER TORQUE PLATES 
TA360 SNAP-ON TORQUE ANGLE GAUGE 


NOTE 


Failure to use cylinder torque plates can produce measure- 
ments that vary by as much as 0.001 in. (0.025 mm), possibly 
resulting in the use of parts that are not suitable for service. 


1. See Figure 3-97. To simulate an assembled cylinder for 
accurately measuring cylinder taper and out-of-round 
conditions, as well as for boring, honing or deglazing, 
obtain the CYLINDER TORQUE PLATES (Part No. HD- 
42324-A). Install the torque plates as follows: 


a. Remove o-ring seal from cylinder sleeve, if installed. 


b. Place used head gasket over two dowel pins at top 
of cylinder. 


c. See Figure 3-97. Install brass jaws or shop towels 
around teeth of vise to prevent damage to tool. Clamp 
stepped side of lower plate in vise with the simulated 
split line (machined strip) facing away. 


d. Lightly oil threads and shoulders of four bolts (1) with 
clean H-D 20W50 engine oil. Slide four bolts all the 
way through holes of lower plate (2). 


e. Slide cylinder down bolts with the indent in the cooling 
fins facing upward. 


f. With the two dowel pins and head gasket in place, 
align holes in upper plate with ends of bolts. Blind 
holes in upper plate accommodate dowel pins in cyl- 
inder. Tighten four bolts into upper plate until finger 
tight. 


g. See Figure 3-98. Tighten the bolts to 120-144 in-Ibs 
(13.6-16.3 Nm) in the sequence shown. 


h. Following the same sequence, tighten each bolt to 
15-17 ft-lbs (20.3-23.1 Nm). 


NOTE 
For best results use SNAP-ON TORQUE ANGLE 
GAUGE (Part No. TA360). 


i. Using a grease pencil, mark a straight line on one of 
the bolts continuing the line over onto the lower plate. 
Repeat step for remaining three bolts. 


j- Using the marks as a guide, turn each bolt 1/4 turn 
or 90*. Be sure to tighten the bolts in the sequence 
shown in Figure 3-98. 


k. For purposes of inspection, remove the assembly 
from the vise and place on bench top. 
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Bolts 
Lower plate 


1 
2. 

3. Upper plate 

4. Vise grip step 


Figure 3-96. Cylinder Torque Plates (Part No. HD-42324-A) 


NOTE 


Maximum cylinder wear occurs at the very top of top ring travel. 
Minimum wear occurs below ring travel. Failure to measure 
the cylinder at these points may result in a faulty decision 
regarding the suitability of the cylinder for continued use. 


2. SeeFigure 3-99. Using an inside micrometer or dial bore 
gauge, check cylinder bore for out-of round and taper. 
Proceed as follows: 


a. Atthe top ofthe piston ring travel zone, starting about 
0.50 in. (12.70 mm) or from the top of the cylinder, 
measure the cylinder diameter at two locations; par- 
allel and perpendicular to the crankshaft. Record the 
readings. 


b. Repeat the two measurements at the center of the 
piston ring travel zone. 


c. Repeat the measurements again at the bottom of the 
bore at a point below the piston ring travel zone. 


d. Rebore the cylinder if the parallel and perpendicular 
measurements at either the top, middle or bottom of 
the bore vary by more than 0.002 in. (0.051 mm). 
This indicates an out-of-round condition. 


е. Reborethe cylinder if the top, middle and bottom bore 
diameters either parallel or perpendicular to the 
crankshaft vary by more than 0.002 in. (0.051 mm). 
This indicates excessive taper. 


3. Continue with cylinder service. 


a. If cylinders are not scuffed or scored and are not worn 
beyond the service limits, see 3.24 CYLINDER 
Deglazing Cylinder. 


b. If cylinders are worn beyond the service limits, then 
they must be rebored and/or honed to accept the next 
standard oversize piston. See 3.24 CYLINDER 
Boring and Honing Cylinder. 
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“4. Bolt (4) 


2. Lower plate 
3. Vise 


Figure 3-97. Attaching Cylinder Torque Plates 
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Figure 3-98. Cylinder Torque Plate Bolt Sequence 


Figure 3-99. Measure for Out-of-Round and Taper 


DEGLAZING CYLINDER 


NOTE 


Deglazing removes wear patterns, minor scuff marks and 
scratches without enlarging the bore diameter. 


1. Lightly swab the cylinder bore with a cloth dipped in clean 
engine oil. 


m 


Obtain a 240 grit flexible ball-type deglazing tool with a 
bristle tip or finishing stone arrangement able to produce 
a 60? cross hatch pattern. 


оз 


Install the deglazing tool in a slow-speed drill. The speed 
at which the tool rotates determines the speed at which it 
must be stroked up and down the bore to produce the 
desired cross hatch pattern. 


> 


Starting at the bottom of the cylinder, move the deglazing 
tool up and down the entire length of the cylinder bore for 
10 to 12 complete strokes. 


e 


Stop to examine the cylinder bore and/or take measure- 
ments. A precise 60? cross hatch pattern in the piston 
travel area is the most important. 


CAUTION 


The angular cross hatch pattern ensures an even flow of 
oil onto the cylinder walls and promotes longer cylinder, 
piston and ring life. An incorrect cross hatch pattern will 
result in insufficient oil retention and possible piston 
seizure and/or high oil consumption. (00536b) 


CAUTION 


Failure to remove all abrasive particles may result in pre- 
mature cylinder, piston and ring wear and engine failure. 
(005375). 
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6. Thoroughly wash the cylinder bore with liquid dishwashing 
soap and warm water to remove all abrasive particles and 
residual grit. Continue cleaning until a clean cloth shows 
no evidence of dirt or debris. 


7. Hot rinse the cylinder and dry with moisture free com- 
pressed air. Immediately apply a thin film of clean engine 
oil to a clean white paper towel and thoroughly wipe the 
inside of the cylinder to prevent the cylinder bore from 
rusting. 


NOTE 
After wiping the cylinder with a clean, oiled paper towel, the 
towel will be dark with contamination. Repeat this process 
using a new lightly oiled paper towel each time until the towel 
remains white. The cylinder is now clean. 


8. With the cylinder at room temperature, check the piston 
clearance in the cylinder in which the piston will run. See 
3.25 PISTON. Inspection. 


BORING AND HONING CYLINDER 


1. Bore cylinder with gaskets and torque plates attached. 
Refer to Table 3-36. Bore the cylinder to 0.003 in. (0.08 
mm) under the desired finished size. 


CAUTION 


An incorrect cross hatch pattern or too fine a hone will 
result in insufficient oil retention and possible piston 
seizure and/or high oil consumption. (00538b) 


2. Hone the cylinder to its finished size using a 280 grit rigid 
hone followed by a 240 grit flexible ball hone. Honing must 
be done with the torque plates attached. All honing must 
be done from the bottom (crankcase) end of the cylinder. 
Work for a 60° crosshatch pattern. 


3. Stop frequently to examine the cylinder bore and/or take 
measurements. Remember, a precise 60° crosshatch 
pattern in the piston travel area is important. 


CAUTION 


Failure to remove all abrasive particles may result in pre- 
mature cylinder, piston and ring wear and engine failure. 
(00537b) . 


4. Thoroughly wash the cylinder bore with liquid dishwashing 
soap and warm water to remove all abrasive particles and 
residual grit. Continue cleaning until a clean cloth shows 
no evidence of dirt or debris. 


NOTE 


Example: A 0.005 in. (0.13 mm) oversize piston will have the 
proper running clearance with a cylinder bore size of 3.7550- 
3.7555 in. (95.377-95.390 mm). 


5. Hot rinse the cylinder and dry with moisture free com- 
pressed air. 


6. Immediately apply a thin film of clean engine oil to a clean 
white paper towel and thoroughly wipe the inside of the 
cylinder. This prevents the cylinder bore from rusting. 


NOTE 
After wiping the cylinder with a clean, oiled paper towel, the 
towel will be dark with contamination. Repeat this process 
using a new lightly oiled paper towel each time until the towel 
remains white. The cylinder is now clean. 


7. With the cylinder at room temperature, check the piston 
clearance in the cylinder in which the piston will run. See 
3.25 PISTON, Inspection. 


Table 3-36. Oversize Pistons/Cylinder Bores 


PISTON CYLINDER BORE FINISHED SIZE 
SIZE IN. MM IN. MM 
Standard N/A N/A 3.7500-3.7505 95.250-95.263 
Oversize 0.005 0.13 3.7550-3.7555 95.377-95.390 
0.010 0.25 3.7600-3.7605 95.504-95.517 


INSTALLATION OVERVIEW 
See 3.17 TOP END OVERHAUL: ASSEMBLY. 


1. Install cylinder. 


2. Install cylinder head. 


3-78 2009 Touring Service: Engine 


Install push rod covers and push rods. 
Install rocker arm support plate. 


Install breather assembly. 


Oo Or. > 


Continue with vehicle assembly as directed. 


HOME 


PISTON 


REMOVAL OVERVIEW 


NOTE 


Do not use 2006 and earlier connecting rods with 2007 and 
later pistons. 2007 and later pistons have a tapered wrist pin 
boss. The wrist pin portion of the 2007 and later connecting 
rod is tapered to match the boss on the piston. 


See 3.16 TOP END OVERHAUL: DISASSEMBLY. 


1. Remove breather assembly. 


2. Remove rocker arm support plate. 


3. Remove push rods and push rod covers. Do not remove 
lifters or lifter covers. 


4. Remove cylinder head. 
5. Remove cylinder. 


6. Remove piston. 
DISASSEMBLY 
Piston Rings 


AWARNING 


Wear safety glasses or goggles when removing or 
installing compression rings. Compression rings can slip 
from the pliers and could be propelled with enough force 
to cause serious eye injury. (00469c) 


1. See Figure 3-100. Carefully remove top (7) and second 
(6) compression rings using the proper piston ring 
expander (Snap-on PRS8). 


2. Using your fingers, remove top and bottom oil rails (4) 
from the third ring groove. Remove the oil rail expansion 
ring (5). 


3. Discard the piston rings. 
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Circlip 
Piston pin 
Piston 


Oil rail 
Expansion ring 
Second compression ring 


Top compression ring 


Figure 3-100. Piston Assembly 


CLEANING 


1. To remove all carbon and combustion deposits, soak the 
pistons in a special detergent that will not corrode alu- 
minum. Maintain the temperature of the cleaning solution 
well below 212? F (100? C). 


NOTE 
Do not sand blast or glass bead blast pistons. Bead blasting 
rounds off ring lands and will result in oil contamination leading 
to accelerated wear. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


2. Thoroughly rinse the pistons. Blow parts dry with moisture 
free compressed air. 


3. Clean the oil drain holes leading from the oil control ring 
groove to the underside of the piston crown. Run a small 
bristle brush through the passageways to ensure their 
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cleanliness, but be careful not to damage or enlarge the 
holes. Do not use a wire brush. 


4. Verify that all other oil holes are clean and open. 


NOTE 
Exercise care to avoid scratching the sides of the piston ring 
grooves. 


5. Thoroughly clean the three piston ring grooves of all 
carbon deposits. A broken compression ring properly 
ground to a sharp chisel-like edge may be used for this 
purpose. 


6. Using Magnaflux Dye Penetrant, inspect the piston for 
surface cracks. Pay special attention to the area around 
the pin bores, ring lands and oil drain holes beneath the 
piston crown. If no cracks are found, thoroughly wash 
piston to remove traces of dye. 


INSPECTION 


1. SeeFigure 3-101. Check piston pin. 


a. Lightly oil a good piston pin and insert it into the piston 
pin bore to feel for the proper interference fit. The pin 
should slide in and out without binding, but also 
without pivoting or rocking. 


b. Replace piston and/or pin if clearance exceeds 0.0008 
in. (0.02 mm). 


NOTE 
Pistons with superficial wear marks, minor scratching or mild 
scoring may continue to be used. 


2. Carefully inspect the pistons for damage or excessive 
wear. 


a. Discard pistons with cracked, broken or bent ring 
lands. 


b. Check the piston skirt for cracks, gouges, deep 
scratches or heavy scoring. 


с. Check the piston heads for evidence of burning, 
etching or melting. 


d. Look for marks or imprints caused by contact with 
valves. 


3. Runyour index finger around the edge of the piston crown 
to feel for dings, nicks or burrs. Lightly file the edge of the 
crown to remove any defects. 


NOTE 
Worn ring grooves result in high oil consumption and blow-by 
of exhaust gases. Blow-by of exhaust gases contaminates the 
engine oil supply with acids and leaves sludge in the crankcase. 
It also reduces engine efficiency by weakening the combustion 
seal necessary for efficient transfer of energy to the piston. 
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See Figure 3-102. Measure piston ring side clearance. 


a. Insert the edge of a new ring into the piston ring 
groove. Insert a feeler gauge between the upper sur- 
face of the ring and the ring land. 


b. Since the grooves wear unevenly, repeat this check 
at several locations around the piston groove circum- 
ference. 


c. Discard the piston if the side clearance of either 
compression ring exceeds 0.0045 in. (0.11 mm). 


d. Discard the piston if the oil control ring side clearance 
exceeds 0.010 in. (0.25 mm). 


NOTES 


Check the piston clearance in the cylinder in which the 
piston will run. The torque plates must be installed on the 
cylinder and it must be deglazed and suitable for continued 
service. 


This inspection is very heat sensitive. Do not check piston 
running clearance immediately after honing or deglazing 
cylinder. Even holding the piston in your hand for too long 
can cause measurements to vary by as much as 0.0002 
in. (0.0051 mm). Both piston and cylinder must be at room 
temperatures before proceeding. 


Piston measurement is taken on the bare aluminum to 
avoid measuring errors. An oval-shaped opening is present 
on each side of the piston for proper placement of the 
micrometer. See upper frame of Figure 3-103. The oval 
openings are too small for a standard flat anvil micrometer 
which would result in measuring errors. Use a 3-4 inch 
blade or ball anvil style micrometer, or a 4-5 inch micro- 
meter with spherical ball anvil adapters. See lower frame 
of Figure 3-103. 


See Figure 3-103. Measure running clearance of pistons 
as follows: 


a. Holding outside micrometer, measure piston skirt 
diameter across the thrust faces (perpendicular to 
piston pin bore). Start below the bottom ring land and 
move micrometer towards bottom of skirt. Micrometer 
will be loose, then tight, about 0.5 in. (12.7 mm), from 
bottom and then loose again. 


b. Measure the piston skirt at the tightest spot and then 
transfer that measurement to dial bore gauge. 


c. Using a grease pencil, mark the top, middle and 
bottom of the piston ring travel zone in the cylinder 
bore. Measure at markings in cylinder parallel and 
perpendicular to crankshaft. 


d. Replace piston and/or cylinder if running clearance 
exceeds 0.003 in. (0.076 mm). 
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1. Pin must slide without binding or pivoting 


Figure 3-101. Piston Pin Clearance 


1. Bare aluminum 
2. 4-5 inch micrometer 
3. Spherical ball anvil adapters 


Figure 3-103. Measuring Running Clearance of Piston 


ASSEMBLY 


Checking Piston Ring Gap 
Figure 3-102. Measure Piston Ring Side Clearance NOTES 


e Always use new piston rings. Piston rings take a definite 
set and must not be reused if the engine has been oper- 
ated. Always deglaze (or hone) the cylinder before 
installing new rings. Ring sets are available to fit oversize 
pistons. 


* Insufficient ring gap may cause the ends to abut at engine 
operating temperatures, resulting in ring breakage, cylinder 
scuffing and/or piston seizure. 


* Excessive ring gap results in high oil consumption and 
blow-by of exhaust gases. While blow-by contaminates 
the oil supply and leaves sludge in the crankcase, it also 
reduces engine efficiency by weakening the combustion 
seal necessary for efficient transfer of energy to the piston. 
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1. See Figure 3-104. Check ring gap before placing each 
ring on the piston. 
a. Insert the new ring into the cylinder and square it in 
the bore using the top of the piston. Measure the ring 
gap with a feeler gauge. 


b. Top compression ring gap must be 0.010-0.020 in. 
(0.25-0.51 mm). 


c. Second compression ring gap must be 0.014-0.024 
in. (0.36-0.61 mm). 


d. Ой control rail gap must be 0.010-0.050 in. (0.25-1.27 
mm). 


NOTE 
Ring end gap dimensions also apply to oversize rings. Replace 
ring if end gap exceeds specification. If end gap is under spe- 
cification, filing is permissible. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


2. Use compressed air to remove any dirt or dust that may 
have settled in the oil drain holes and piston ring grooves. 
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Figure 3-104. Measuring Ring Gap 


Installing Piston Rings 


1. See Figure 3-105. Apply clean H-D 20W50 engine oil to 
three piston ring grooves. 


2. Install expansion ring (4) into third ring groove. 


3. Spiral bottom oil rail (5) into space below expansion ring 
(4). Position gap 90? from the gap in the expansion ring. 


4. Spiral top oil rail (3) into space above expansion ring (4). 
Position gap 180? from the gap in the bottom oil rail. 
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AWARNING 


Wear safety glasses or goggles when removing or 
installing compression rings. Compression rings can slip 
from the pliers and could be propelled with enough force 
to cause serious eye injury. (00469c) 


NOTES 
* Use the proper piston ring spreader to prevent excessive 
ring twist and expansion. Over expansion may cause the 
ring to crack opposite the ring gap. Damaged or distorted 
rings result in blow-by of exhaust gases, increased oil 
consumption and lower service life on valves and other 
components. 


* Installing the second compression ring upside down will 
cause oil to be scraped up into the combustion chamber 
resulting in excessive oil consumption and low service life 
on valves and other components. 


5. Using the proper piston ring expander (Snap-on PRS8), 
carefully install the second compression ring. Make sure 
the dot (punch mark) near the ring gap faces the piston 
crown. Rotate the ring so the gap is 180° from the gap in 
the expansion ring. 


6. Using the proper piston ring expander (Snap-on PRS8), 
carefully install the top compression ring. Make sure the 
dot (punch mark) near the ring gap faces the piston crown. 
Rotate the ring so the gap is 180? from the gap in the 
second compression ring. 


7. Rotate the three piston rings using the palms of both 
hands. The rings must rotate freely without sticking. 


8. See Figure 3-106. Verify the ring gaps are still properly 
staggered. 
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Figure 3-105. Piston Rings 


sm02182 
aS 
$ 
44-2 
ест” 
iti 
= 
1. Expander ring 
2. Bottom oil rail 
3. Top oil rail 
4. Second compression ring 
5. Top compression ring 
6. Front 
7. Rear 


Figure 3-106. Piston Ring Gap Alignment 


INSTALLATION OVERVIEW 


See 3.17 TOP END OVERHAUL: ASSEMBLY. 


1. Attach piston to connecting rod. 


Install cylinder. 


Install cylinder head. 


Install rocker arm support plate. 


2 
3 
4. Install push rod covers and push rods. 
5 
6. Install breather assembly. 

7 


Continue with vehicle assembly as directed. 
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CAM SUPPORT PLATE AND COVER 


3.26 


REMOVAL OVERVIEW 


1. See 3.16 ТОР END OVERHAUL: DISASSEMBLY. 
a. Remove breather assembly. 


b. Remove rocker arm support plate. 


c. Remove push rods and push rod covers. Do not 
remove lifters or lifter covers. 


2. See Figure 3-107. Fashion lifter holding tool to prevent 
the hydraulic lifters from dropping into the cam compart- 
ment during cam support plate removal. 

a. Obtain a large binder clip (1) which is available at any 
office supply store. Squeeze wireforms (2) to remove 
from binder clip. 

b. Compress wireform (2) slightly and insert free ends 
into outer and inner lifter cover bores so that legs 
engage walls of both hydraulic lifter sockets. 

3. To remove cover and cam support plate, see 


3.18 BOTTOM END OVERHAUL: DISASSEMBLY. 
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1. Binder clip 
2. Wireform 


Figure 3-107. Hydraulic Lifter Holding Tool 


CAMSHAFTS 

PART NUMBER TOOL NAME 
HD-47956 CAMSHAFT ASSEMBLY TOOL 
Removal 


1. See Figure 3-108. Remove screws (4) and remove sec- 
ondary cam chain tensioner (3). 
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ÁN WARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


2. Remove retaining ring from groove at end of front cam- 
shaft. Discard retaining ring. 


оз 


Remove spacer from front camshaft. Do not mix front and 
rear camshaft spacers. Front spacer is 0.100 in. (2.54 mm) 
thick. 


> 


Using a colored marker, mark one of the links of the sec- 
ondary cam chain. Maintaining the original direction of 
rotation during assembly may prolong service life. 


e 


Slide camshafts and secondary cam chain out of cam 
support plate. 


© 


Remove secondary cam chain from cam sprockets. 
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Cam support plate 

Front cam 

Secondary cam chain tensioner 
Secondary cam chain tensioner fasteners 
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Rear cam 


Figure 3-108. Camshafts 


Assembly 


1. See Figure 3-109. Align timing marks on teeth of sec- 
ondary cam sprockets (outboard faces). 


NOTE 
Do not mix camshafts during the installation procedure. The 
rear camshaft, which can be identified by the splined shaft, 
must go into the hole at the rear of the cam support plate. 


HOME 


2. Place the secondary cam chain around the sprockets of 
both the front and rear camshafts while keeping the timing 
marks (3) in alignment. To maintain the original direction 
of rotation, be sure that the mark placed on the chain link 
during disassembly is visible during installation. 
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1. Rear camshaft 
2. Front camshaft 
3. Timing marks 


Figure 3-109. Camshaft Timing Marks 
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Assembly tool base 


1. Rear camshaft 
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3. Front camshaft 
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6. 

T. 


Figure 3-110. Camshaft Assembly Tool 


3. See Figure 3-110. Obtain CAMSHAFT ASSEMBLY 
TOOL (Part No. HD-47956). Place crankcase side of 


camshaft/cam chain assembly into assembly tool base (7) 
while maintaining cam timing mark (6) alignment. 


4. Place small guide (2) on rear camshaft (1). Place large 
guide (4) on front camshaft (3). 


5. Lubricate support plate camshaft cavities with clean H-D 
20W50 engine oil. 


6. Install cam support plate over guides. 
7. Remove guides and base. 


8. See Figure 3-111. Using a straightedge, verify that the 
timing marks are in alignment. If they are not, then the 
camshafts must be removed, realigned and reinstalled. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


9. Install 0.100 in. (2.54 mm) thick front camshaft spacer 
over end of front camshaft. 


10. With the sharp edge out, install new retaining ring in 
groove at end of front camshaft. 


11. Inspect primary and secondary cam chain tensioners. 


a. Inspect tensioners for wear. Replace tensioners if 
damaged or if chain contact portion of shoe material 
is less than 0.060 in. (1.52 mm) thick. 


b. See Figure 3-112. Be sure primary and secondary 
cam chain tensioners are assembled as shown. If 
assembled incorrectly, tensioners will not function 
properly. 


12. Install secondary cam chain tensioner. Tighten fasteners 
to 100-120 in-Ibs (11.3-13.6 Nm). 
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Rear camshaft 
Front camshaft 
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3. Timing marks 


Figure 3-111. Verify Alignment of Timing Marks 
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Figure 3-112. Cam Chain Tensioner Assemblies 


OIL PRESSURE RELIEF VALVE 


Removal 


1. 


4. 


Before removal, see 3.27 OIL PUMP, Cleaning and 
Inspection. 
Secure the cam support plate in a vise with access to the 


roll pin. Be sure to install a pair of brass jaw inserts in the 
vise to avoid damage to the casting. 


See Figure 3-113. Using a 1/8 in. punch with a small 
hammer, carefully tap roll pin (1) from pin hole in cam 
support plate. Discard roll pin. 


Remove spring (2) and valve body (3) from bypass port. 


Installation 


1. 


Secure the cam support plate in a vise. Be sure to install 
a pair of brass jaw inserts to avoid damage to the casting. 


See Figure 3-113. Lubricate valve body (3) with clean H- 
D 20W50 engine oil. Slide valve body into bypass port of 
cam support plate with the open side facing outward. 


Slide spring (2) into bypass port until seated in open side 
of valve body. 


Start new roll pin (1) into hole in cam support plate. 
Compress spring in port using the blade of a small 
screwdriver. 


Holding spring compressed, tap roll pin into cam support 
plate until it approaches pin hole on opposite side. 


Remove screwdriver to release spring. Verify that spring 
is straight and square in bore. 


Using a 1/8 in. punch with a small hammer, carefully tap 
roll pin until flush with casting. 
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Figure 3-113. Oil Pressure Relief Valve Assembly 


Inspection 


NOTE 


If diagnosing low oil pressure, start with step 1. If diagnosing 
high oil pressure, then begin with step 2. 


ИР 


Insert straight stiff wire into unplugged hole outboard of 
roll pin until it bottoms. Mark wire and measure distance 
from edge of cam support plate to inboard side of piston. 
With piston fully seated in the bore, depth should be 
approximately 2.25 in. (57.15 mm). If it is not, continue 
with next step. 


Remove oil pressure relief valve. 
Inspect spring for stretching, kinks, or distortion. 


Inspect piston and bore for burrs, scoring or other damage. 
Look for steel particles or aluminum chips. Replace cam 
support plate and piston if any of these conditions are 
found. 


Install piston in bore and measure running clearance. If 
running clearance exceeds 0.003 in. (0.076 mm), install 
new piston and measure again. Replace cam support 
plate if running clearance still exceeds specification. 


CAM NEEDLE BEARINGS 


PART NUMBER TOOL NAME 

HD-42325-A CAMSHAFT NEEDLE BEARING 
REMOVER/INSTALLER 

Removal 

1. Obtain the CAMSHAFT NEEDLE BEARING 


REMOVER/INSTALLER (Part No. HD-42325-A). 


See Figure 3-115. Remove four thumb screws (1) from 
threaded holes in support plate (2), if installed. 


Sparingly apply graphite lubricant (9) to threads of collet 
(3) to prolong service life and verify smooth operation. 


HOME 


Slide collet through support plate so that threaded end 
exits stamped side of plate. 


Aligning two large holes in support plate with needle 
bearing bores, hang right side of plate on ring dowel in 
crankcase flange. 


Align four holes at corners of support plate with threaded 
holes in crankcase flange. Install thumb screws in these 
holes to secure support plate to crankcase. 


Center expandable end of collet in bearing bore and slide 
Nice bearing (7) and flat washer (5) on threaded end. Start 
hex nut (8) on threaded end. 


Push expandable end of collet through bearing bore into 
flywheel compartment. Feel for inside edge of needle 
bearing using end of collet and then back off slightly. 
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Figure 3-115. Camshaft Needle Bearing Remover/Installer (Part No. HD-42325-A) 


Holding collet to prevent lateral movement, finger tighten 
hex nut until Nice bearing contacts support plate. 


See Figure 3-119. Using a 7/16 in. open end wrench, hold 
flat on collet to prevent rotation. Using a second 7/16 in. 
open end wrench, expand collet by turning hex at end of 
shaft in a clockwise direction. Expandable end of collet 
makes contact with needle bearing ID. 


See Figure 3-114. Using a 15/16 in. open end wrench, 
turn hex nut in a clockwise direction until bearing is free. 
If necessary, hold flat on collet to prevent rotation. 


12. 


13. 


14. 


Remove four thumb screws and pull support plate from 
crankcase. 


Holding flat on collet, turn hex at end of shaft in a counter- 
clockwise direction to close collet. Remove and discard 
needle bearing. 


Remove hex nut, flat washer and Nice bearing from 
threaded end of collet. Pull collet from support plate. 


. Repeat this procedure to remove second needle bearing. 
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Figure 3-116. Bearing Removal 


Installation 
1. Obtain the CAMSHAFT NEEDLE BEARING 
REMOVER/INSTALLER (Part No. HD-42325-A). 
NOTE 


To avoid engine damage, care must be taken to install needle 
bearings to the correct depth. The correct depth is achieved 
only when the edge of the needle bearing is 3.10 in. (78.7 mm) 
from the cam cover flange. 


2. Since measuring from the top of the support plate is easier 
and produces the most accurate and consistent results, 
proceed as follows: 


a. See Figure 3-117. Using a dial caliper, measure 
thickness of support plate. 


b. To determine the required distance from the top of 
the support plate to the edge of the installed needle 
bearing, add measurement obtained in the previous 
step to 3.10 in. (78.7 mm). 


NOTE 
For example, if the support plate is 0.50 in. (12.7 mm) thick, 
then the measurement from the top of the support plate to the 
edge of the needle bearing should be 3.60 in. (91.4 mm). 


3. See Figure 3-115. Sparingly apply graphite lubricant (9) 
to threads of installer forcing screw (4) to prolong service 
life and verify smooth operation. 


4. Threadinstaller forcing screw into stamped side of support 
plate (2) until threads begin to emerge from opposite side. 


5. Place installer (6) at end of installer forcing screw. 


6. Place new needle bearing on installer with lettered side 
facing shoulder of installer. 


7. SeeFigure 3-118. Aligning two large holes in support plate 
with needle bearing bores, hang right side of plate on ring 
dowel in crankcase flange. 
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Align four holes at corners of support plate with threaded 
holes in crankcase flange. Install thumb screws in these 
holes to secure support plate to crankcase. 
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Figure 3-118. Installer Forcing Screw Installation 
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9. Install first needle bearing as follows: 


a. SeeFigure 3-119. Turn hex at end of installer forcing 
screw in a clockwise direction to press needle bearing 
into bore. 


b. Back out forcing screw. Reaching into crankcase, 
remove installer. Remove forcing screw from support 
plate. 


c. SeeFigure 3-120. Inserting dial caliper through forcing 
Screw bore, measure distance from top of support 
plate to edge of needle bearing. 


d. If bearing is not installed to the correct depth (as cal- 
culated earlier), install forcing screw and installer and 
repeat the three previous steps. 


e. Install forcing screw back into support plate. Reaching 
into crankcase, place installer at end of forcing screw. 
Hand turn forcing screw until shoulder on installer 
makes contact with edge of needle bearing. 


NOTE 
In the next step, a measurement will be taken of the distance 
from the head of the installer forcing screw to the support plate. 
This measurement will be used for installing the second needle 
bearing. For an accurate measurement, be sure the shoulder 
on the installer is in contact with the edge of the needle bearing. 


10. See Figure 3-121. Using a dial caliper, measure from head 
(top) of installer forcing screw to support plate. Record 
this measurement. 


11. Back out forcing screw. Reaching into crankcase, remove 
installer. Remove forcing screw from support plate. 


12. Install forcing screw in support plate over second needle 
bearing bore. Reaching into crankcase, place installer at 
end of forcing screw. Place new needle bearing on installer 
with lettered side facing shoulder of installer. 


13. Turn hex on forcing screw in a clockwise direction until 
distance from head (top) of forcing screw to support plate 
equals measurement obtained previously. 


Figure 3-119. Bearing Installation 
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Figure 3-120. Measure from Top of Support Plate to Edge 
of Needle Bearing 
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Figure 3-121. Measure from Top of Forcing Screw to 
Support Plate 


CLEANING AND INSPECTION 


Cil Pressure Valve 


See 3.26 CAM SUPPORT PLATE AND COVER, Oil Pressure 
Relief Valve. 


Cam Support Plate 
Verify that all oil holes are clean and open. 


NOTE 


Exercise caution to avoid enlarging the oil holes or oil pressure 
will be adversely affected. 


INSTALLATION OVERVIEW 


1. Begin with 3.19 BOTTOM END OVERHAUL: ASSEMBLY, 
Cam Support Plate and Cover. 


2. Continue with 3.17 TOP END OVERHAUL: ASSEMBLY. 
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OIL PUMP 


3.27 


REMOVAL OVERVIEW 


1. See 3.16 TOP END OVERHAUL: DISASSEMBLY. 
a. Remove breather assembly. 


b. Remove rocker arm support plate. 


c. Remove push rods and push rod covers. Do not 
remove lifters or lifter covers. 


2. Fashion lifter holding tool to prevent the hydraulic lifters 
from dropping into the cam compartment during cam 
support plate removal. See 3.26 CAM SUPPORT PLATE 
AND COVER. 


3. To remove cover and cam support plate, see 
3.18 BOTTOM END OVERHAUL: DISASSEMBLY. 
Remove oil pump after removing cam support plate. 


CLEANING AND INSPECTION 


1. Clean all parts in a non-volatile cleaning solution or 
solvent. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


2. Blow parts dry with low pressure compressed air. Verify 
that all oil passages are clean and open. 


3. Look for scoring, gouging or cracking caused by foreign 
material that may have passed through the oil pump. 


4. Look for grooves or scratches on the cam support plate, 
which serves as the outboard side of the oil pump. 


5. Check for excessive wear or damage on lobes of outer 
gerotor gears and between lobes on inner gerotor gears. 


6. See Figure 3-122. Check gerotor wear. 
a. Mesh pieces of one gerotor set together. 


b. Use a feeler gauge to determine clearance between 
tips of lobes on inner and outer gerotors. 


c. Replace gerotors as a set if clearance exceeds 0.004 
in. (0.10 mm). Inspect second gerotor set in the same 
manner. 


7. Measure thickness of inner gerotor of one set with a 
micrometer. Measure the outer gerotor of the same set. 
Replace the gerotor set if the difference exceeds 0.001 
in. (0.025 mm). Inspect second gerotor set in the same 
manner. 


8. SeeFigure 3-123. Assemble the oil pump. Verify that feed 
gerotors stand proud of the oil pump surface 0.015-0.025 
in. (0.38-0.64 mm). If measurement is less than 0.015 in. 
(0.38 mm), remove feed gerotor set and reassemble using 
new wave washer. Repeat measurement and replace oil 
pump body if still not within specification. 
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1. Outer gerotor 
2. Inner gerotor 
3. Wear limit 


Figure 3-122. Measure Gerotor Sets for Wear 
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Narrow gerotor set (feed) 
Separator plate 

Wave washer 

Wide gerotor set (scavenge) 
Oil pump housing 
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Scavenge port O-ring 


Figure 3-123. Assembling Oil Pump 


INSTALLATION OVERVIEW 


1. See 3.26 CAM SUPPORT PLATE AND COVER, Installa- 
tion Overview. 


2. Continue with 3.17 TOP END OVERHAUL: ASSEMBLY. 


HOME 


CRANKCASE 


REMOVAL OVERVIEW 


1. Perform all steps under 3.16 TOP END OVERHAUL: 
DISASSEMBLY. 


2. Perform all steps under 3.18 BOTTOM END OVERHAUL: 
DISASSEMBLY. 


RIGHT CRANKCASE HALF 


PART NUMBER TOOL NAME 

B-45655 CRANKCASE BEARING 
REMOVER/INSTALLER 

HD-42720-5 CRANKCASE BEARING 
REMOVER/INSTALLER BASE 


Main Bearing Removal 


NOTE 


Do not move or lift the crankcase by grasping the cylinder 
studs. The crankcase is too heavy to be carried in this manner 
and could be dropped. 


1. See Figure 3-124. Obtain CRANKCASE BEARING 
REMOVER/INSTALLER (Part No. B-45655) and 
CRANKCASE BEARING REMOVER/INSTALLER 
BASE (Part No. HD-42720-5). 


2. Place support tube (2) on hydraulic press table with the 
"A" end up. Note that the sides of the support tube are 
stamped to verify proper orientation. 


3. With the outboard side of the right crankcase half facing 
upward, position main bearing bore over support tube. 
During removal it is important that the curved edges on 
the pilot/driver (1) match the curved edges of the crank- 
case. 


4. Slide pilot/driver (1) through bearing into support tube. 


5. Center pilot/driver under ram (3) of press. Apply pressure 
to pilot/driver until bearing is free. 


6. Remove crankcase, pilot/driver and bearing from support 
tube. Discard bearing. 
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Figure 3-124. Right Main Bearing Removal 


Main Bearing Installation 


1. See Figure 3-125. Obtain CRANKCASE BEARING 
REMOVER/INSTALLER (Part No. B-45655) and 
CRANKCASE BEARING REMOVER/INSTALLER 
BASE (Part No. HD-42720-5). 


2. Obtain new main bearing (4). Spread a thin film of clean 
engine oil on O.D. of new bearing. 


3. Turn support tube (2) over so that the "B" end is up. The 
sides of the support tube are stamped "A" and "B" to verify 
proper orientation. 


4. With the outboard side of the right crankcase half facing 
upward, position main bearing bore over support tube. 


5. Lubricate leading edge (letter side) of new main bearing 
with clean engine oil. Start leading edge of bearing in 
bearing bore. 
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Slide pilot/driver (1) through bearing into support tube. n 
sm 


Center pilot/driver under ram (3) of press. Apply pressure 
to pilot/driver until resistance is felt and bearing is bot- 
tomed on the support tube. 


8. Remove pilot/driver and crankcase half from support tube. 
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1. T20 TORX screw 
2. Piston jet 
3. O-ring 


Figure 3-126. Piston Jets 


Piston Jets Installation 


NOTES 


e If piston jet is being reused, apply LOCTITE THREAD- 
LOCKER 222 (purple) to threads of TORX screws before 
installation. 


* O-rings that are missing, distorted, pinched or otherwise 
damaged will result in either oil leakage or low oil pressure. 
Use of the wrong o-ring will have the same results. Since 
many o-rings are similar in size and appearance, always 
use new o-rings keeping them packaged until use to avoid 
confusion. 


1. See Figure 3-126. Apply a very thin film of clean H-D 
20W50 engine oil to new o-ring (3) for piston jet. Install 
new o-ring in groove of jet mounting flange. 


2. With jet pointed upward, start two T20 TORX screws (1) 


1. Pilot/driver to secure piston jet (2) to crankcase. Tighten to 25-35 in- 
2. Support tube Ibs (2.8-3.9 Nm). 
3. Ram 
4. Main bearing LEFT CRANKCASE HALF 
5. Support tube (2) "B" end up 
. PART NUMBER TOOL NAME 
Figure 3-125. Right Main Bearing Installation 
B-45655 CRANKCASE BEARING 
REMOVER/INSTALLER 
Piston Jets Removal HD-42720-5 CRANKCASE BEARING 
1. See Figure 3-126. Remove two T20 TORX screws (1) to REMOVERINSTALLER BASE 


free piston jet (2) from crankcase. Main Bearing Removal 


NOTE 
Never move or lift the crankcase by grasping the cylinder studs. 
The crankcase is too heavy to be carried in this manner and 
could be dropped. 


2. Remove o-ring (3) from groove in mounting flange of jet. 
Discard o-ring. 
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A\CAUTION 


Do not rotate left crankcase half in engine stand such that 
flywheel sprocket shaft is facing up. The flywheel assembly 
can fall out, resulting in parts damage or moderate injury. 
(00552b) 


1. While holding flywheel assembly so that it does not fall 
out of left crankcase half, rotate bottom end assembly in 
engine stand so assembly is upright and flywheel shafts 
are horizontal. 


2. Carefully slide flywheel assembly out of left crankcase and 
place it in a clean safe place. 


3. Unbolt left crankcase half from stand and move it to bench 
area. Remove thrust washer from outboard side of crank- 
case half by pulling it past oil seal. Set thrust washer aside 
for inspection or reuse. 


4. Remove oil seal from crankcase bore. Discard oil seal. 


5. See Figure 3-127. The left main bearing (1) is press-fit 
into the main bearing bore (2) in the left crankcase and 
secured with a retaining ring (3) on the inboard side. See 
Figure 3-128. Using the tip of a flat blade screwdriver, 
carefully lift the edge of the retaining ring up out of its 
groove in the crankcase. Slide the screwdriver tip around 
the edge of the bearing, lifting the retaining ring up and 
out of the groove. Be careful not to damage the lip of the 
groove in the crankcase. 


1. Main bearing 
2. Main bearing bore 


Figure 3-128. Removing Retaining Ring 
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1. Support tube 
2. Pilot/driver 


3. Retaining ring 


Figure 3-127. Left Main Bearing Assembly 


Figure 3-129. Left Main Bearing Remover and Installer 
Tools 
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1. Ват 
2. Pilot/driver 
3. Support tube ("B" end up) 


Figure 3-130. Left Main Bearing Removal 


NOTE 
See Figure 3-129. If the ram of the press is wider than the head 
of pilot/driver (2), a suitable press plug will be needed in order 
to remove the main bearing. 


6. Obtain CRANKCASE BEARING 
REMOVER/INSTALLER (Part No. B-45655) and 
CRANKCASE BEARING REMOVER/INSTALLER 


BASE (Part No. HD-42720-5). 


7. See Figure 3-130. Place support tube (3) on hydraulic 
press table with "B" end up. Note that sides of support 
tube are stamped "A" and "B" to verify proper orientation. 


8. With the outboard side of the left crankcase half facing 
upward, position main bearing bore over support tube. 


9. Slide pilot/driver (2) through main bearing into support 
tube (3). 

10. Ifthe ram of the press is wider than the head of pilot/driver 
(2), place a suitable press plug on top of pilot/driver (2). 


11. Center pilot/driver under ram (1) of press. Apply pressure 
to pilot/driver until bearing is free. 


12. Remove crankcase half, pilot/driver and bearing from 
support tube. Discard bearing. 


Main Bearing Installation 


NOTE 


Never move or lift the crankcase by grasping the cylinder studs. 
The crankcase is too heavy to be carried in this manner and 
could be dropped. 


1. See Figure 3-129. Obtain CRANKCASE BEARING 
REMOVER/INSTALLER (Part No. B-45655) апа 
CRANKCASE BEARING REMOVER/INSTALLER 
BASE (Part No. HD-42720-5). 
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Pilot/driver 
Support tube ("A" end up) 


ARONA 


Main bearing 


Figure 3-131. Left Main Bearing Installation 


2. See Figure 3-131. Obtain new main bearing (4). Place a 
thin film of clean engine oil on outer diameter of bearing. 


3. Place support tube (3) on hydraulic press table with the 
"A" end up. 


4. With the inboard side of the left crankcase half facing 
upward, position main bearing bore over support tube. 


5. Lubricate leading edge of new main bearing before 
placement. Start new main bearing in bearing bore, letter 
side down. 


6. Slide pilot/driver (2) through bearing into support tube. 


7. Center pilot/driver (2) under ram (1) of press. Apply pres- 
sure to pilot/driver until bearing is lightly bottomed in main 
bearing bore. 


8. Remove crankcase half and pilot/driver from support tube. 


9. Obtain new retaining ring and install in bearing bore in 
inboard side of crankcase half. Work retaining ring into 
groove, being careful not to damage edges of groove. 
Make sure retaining ring is fully seated in groove. 


NOTE 


If retaining ring will not fit into groove in bearing bore, it is a 
sign that the bearing is not fully seated in the bore. Examine 
the bearing and bore. If necessary, remove bearing, clean bore 
and install bearing. Then install retaining ring. 


HOME 


SPROCKET SHAFT BEARING INNER RACE 


PART NUMBER TOOL NAME 

HD-25070 ROBINAIR HEAT GUN 

HD-34902-B MAINSHAFT BEARING INNER RACE 
PULLER/INSTALLER 

HD-44358 FLYWHEEL SUPPORT FIXTURE 


HD-95637-46B 
HD-97225-55C 


WEDGE ATTACHMENT 


SPROCKET SHAFT BEARING 
INSTALLER 


Removal 


If reusing flywheel, remove bearing inner race and thrust 
washer as follows: 


1. Obtain FLYWHEEL SUPPORT FIXTURE (Part No. HD- 
44358). See Figure 3-132. Install brass jaws or shop 
towels around teeth of vise to prevent damage to tool. 
Clamp tool in vise with the round hole topside. 


2. Insert crankshaft end through hole resting flywheel 
assembly on fixture. Slide knurled locating pin down slot 
in tool to engage crank pin hole. Hand tighten locating pin. 


3. Slide hold-down clamp down slot to engage inboard side 
of right flywheel half, and then hand tighten knurled nut at 
bottom to secure. Repeat step to secure hold-down clamp 
on opposite side of flywheel. 


NOTE 


For proper clamping force, hold-down clamp must not be tilted. 
Rotate hex on outboard stud until clamp is level. 
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1. Locating pin 
2. Hold-down clamp 


Figure 3-132. Flywheel Fixture (Part No. HD-44358) 


4. Position WEDGE ATTACHMENT (Part No. HD-95637- 
46B) on inboard side of thrust washer and turn hex nuts 
an equal number of turns to draw halves of wedge 
together. 


CAUTION 


Install wedge attachment only so far as necessary to 
ensure positive contact with bearing inner race. Installing 
tool with more contact than necessary will result in damage 
to the flywheel (00500b) 


5. Obtain two 3/8-16 inch bolts 7-1/2 inches long (with flat 
washers). Install flat washers on bolts. Obtain bridge and 
forcing screw from MAINSHAFT BEARING INNER RACE 
PULLER/INSTALLER (Part No. HD-34902-B). Also obtain 
a suitable hardened washer to use between the puller 
screw and the end of the shaft. 


6. Slide one bolt into channel on each side of bridge so that 
flat washer is between bridge and bolt head. Thread bolts 
into wedge attachment an equal number of turns. 

7. Sparingly apply graphite lubricant to threads of forcing 


screw to prolong service life and verify smooth operation. 
Start forcing screw into center hole of bridge. 


NOTE 
Failure to use hardened washer may result in damage to forcing 
screw and/or sprocket shaft. 


8. Place hardened washer against end of sprocket shaft. 
Thread forcing screw into bridge until the steel ball at the 
end of the screw makes firm contact with hardened 
washer. 


Using the ROBINAIR HEAT GUN (Part No. HD-25070), 
uniformly heat the bearing inner race for about 30 seconds 
using a circular motion. 


NOTE 
To facilitate removal without heat, apply a light penetrating oil 
to shaft and leading edge of bearing inner race. 


AWARNING 


Do not use heating devices with penetrating oil. Penet- 
rating oil is flammable which could result in death or ser- 
ious injury. (00375a) 


© 


10. Turn forcing screw until thrust washer and bearing inner 
race move approximately 1/8 in. (3.2 mm). 


11. Turn hex nuts an equal number of turns to separate halves 
of WEDGE ATTACHMENT (Part No. HD-95637-46B). 


12. After bottoming thrust washer on shaft, reposition WEDGE 
ATTACHMENT (Part No. HD-95637-46B) on inboard side 
of bearing inner race. Turn hex nuts an equal number of 
turns to draw halves of wedge together. 


CAUTION 


Install wedge attachment only so far as necessary to 
ensure positive contact with bearing inner race. Installing 
tool with more contact than necessary will result in damage 
to the flywheel (00500b) 


13. See Figure 3-133. Verify that the tool assembly is square, 
so that the bearing inner race is not cocked during 
removal. 
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14. Using the ROBINAIR HEAT GUN (Part No. HD-25070), 
uniformly heat the bearing inner race for about 30 seconds 
using a circular motion. 


NOTE 
To facilitate removal without heat, apply a light penetrating oil 
to shaft and leading edge of bearing inner race. 


15. Turn forcing screw until bearing inner race is pulled free 
of sprocket shaft. 


16. Remove thrust washer from sprocket shaft. 


sm03853 


Forcing screw 

3/8-16 in. bolt with flat washer 
Bridge 

Hardened washer 

Wedge attachment 

Bearing inner race 

Sprocket shaft 


чо от (ою: 


Figure 3-133. Remove Inner Race from Sprocket Shaft 


Installation 
1. Place new thrust washer over sprocket shaft. 


2. Place new bearing inner race on bench top. Using the 
ROBINAIR HEAT GUN (Part No. HD-25070), uniformly 
heat bearing inner race for about 60 seconds using a cir- 
cular motion. 


3. Wearing suitable gloves to protect hands from burns, place 
heated bearing inner race over sprocket shaft. 


NOTE 
To facilitate installation without heat, apply a light penetrating 
oil to shaft and leading edge of bearing inner race. 
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AWARNING 


Do not use heating devices with penetrating oil. Penet- 
rating oil is flammable which could result in death or ser- 
ious injury. (00375a) 


4. See Figure 3-134. Obtain the SPROCKET SHAFT 
BEARING INSTALLER (Part No. HD-97225-55C). 
Assemble tool as described below. 


a. See Figure 3-135. Thread pilot adapter into sprocket 
shaft. 


b. Thread pilot shaft onto pilot adapter. 


c. Slide long collar over pilot shaft until it contacts 
bearing inner race. 


d. Slide short collar over pilot shaft until it contacts long 
collar. 


e. Slide Nice bearing and large flat washer over pilot 
shaft. 


f  Sparingly apply graphite lubricant to threads of pilot 
shaft to prolong service life and verify smooth opera- 
tion. 


g. See Figure 3-136.Thread handle onto pilot shaft. 


5. See Figure 3-137. Rotate handle of tool in a clockwise 
direction until bearing inner race makes firm contact with 
thrust washer. Verify that thrust washer cannot be rotated 
by hand. 


6. Remove handle, flat washer, Nice bearing, short collar, 
long collar, pilot shaft and pilot adapter from sprocket shaft. 
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Figure 3-134. Sprocket Shaft Bearing Installer (Part No. 
HD-97225-55C) 


sm03855 


С. 


Figure 3-135. Thread Pilot Adapter into Sprocket Shaft 
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Pilot adapter 
Pilot shaft 
Handle 

Flat washer 
Nice bearing 
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Thrust washer 


Figure 3-136. Press Inner Race onto Sprocket Shaft: Setup 


Figure 3-137. Press Inner Race onto Sprocket Shaft: 
Operation 


CYLINDER STUDS 


Removal 
1. Thread a 3/8"-16 nut onto cylinder stud. 


2. Thread a second nut onto stud until it contacts the first. 
3. Placing wrench on first nut installed, remove stud. 


Installation 


1. Place a steel ball inside a head screw. Put the head screw 
on the end of the cylinder stud without the collar. 


2. Startthe stud in the cylinder deck with the collar side down. 
Tighten using air gun until collar reaches crankcase. 


3. Hand tighten stud to 10-20 ft-lbs (3.6-27.1 Nm). 
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PIPE PLUG AND OIL FITTINGS 


CLEANING AND INSPECTION 


Removal 
See Figure 3-138. Turn pipe plug counterclockwise until free. 
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Figure 3-138. Pipe Plug 


Installation 
1. Apply LOCTITE PIPE SEALANT 565 to threads. 


2. Install pipe plug. Tighten pipe plug to 120-144 in-Ibs (13.6- 
16.3 Nm). 
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1. Scrape old gasket material from the crankcase flanges. 
Old gasket material left on mating surfaces will cause 
leaks. 


2. Clean all parts in a non-volatile cleaning solution or 
solvent. 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


3. Blow parts dry with low pressure compressed air. 


4. Verify that all oil holes and passageways are clean and 
open. 


5. Check ring dowels for looseness, wear or damage. 
Replace as necessary. 


6. Use a file to carefully remove any nicks or burrs from 
machined surfaces. 


7. Clean out tapped holes and clean up damaged threads. 


8. Check the top of the crankcase for flatness with a 
straightedge and feeler gauge. Replace if warped. 


9. Spray all machined surfaces with clean engine oil. 


INSTALLATION OVERVIEW 


1. Perform all steps under 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY. 


2. Perform all steps under 3.17 TOP END OVERHAUL: 
ASSEMBLY. 


HOME 


FLYWHEEL AND CONNECTING RODS 


REMOVAL OVERVIEW 


1. Perform all steps under 3.16 TOP END OVERHAUL: 
DISASSEMBLY. 


2. Perform all steps under 3.18 BOTTOM END OVERHAUL: 
DISASSEMBLY. 


INSPECTION 


NOTE 
Do not attempt to straighten connecting rods. Straightening 
rods will damage both the upper bushing and lower bearing. 
1. Replace the flywheel/connecting rod assembly if any of 
the following conditions are noted: 
a. Connecting rods are bent or twisted. 


b. Connecting rods do not fall under their own weight or 
are in a bind. 


c. Sprocket teeth are worn in an irregular pattern or 
chipped. 


d. The crankshaft (roller) bearing inner races are 
brinelled, burnt, scored, blued or damaged. 


NOTE 
Bluing on connecting rods is part of the hardening process and 
is considered a normal condition. 


2. Check connecting rod bearing clearance. Orient the 
assembly as shown in Figure 3-139. 
a. Holding the shank of each rod just above the bearing 
bore, pull up and down on the connecting rods. 


b. Any discernible up and down movement indicates 
excessive lower bearing clearance. Replace the fly- 
wheel/connecting rod assembly. 


3. See Figure 3-140. Check connecting rod side play. 
a. Insert а feeler gauge between the thrust washer and 
the outboard side of the connecting rod. 


b. Replace the assembly if rod side play exceeds 0.020 
in. (0.51 mm). 


NOTE 
If the flywheel, connecting rods or right side bearing inner race 
need to be replaced, then replace the entire flywheel assembly. 
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Figure 3-139. Connecting Rod Bearing Clearance 
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Figure 3-140. Connecting Rod Side Play 


INSTALLATION OVERVIEW 


Perform all steps under 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY. 


2. Perform all steps under 3.17 TOP END OVERHAUL: 


ASSEMBLY. 
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OIL PAN 


3.30 


REMOVAL 


INSTALLATION 


T. 
2. 


Position motorcycle on a suitable lift. 


See Figure 3-141. Remove engine oil drain plug (3), fill 
plug/dipstick and oil filter. Drain oil into suitable container. 


Remove transmission drain plug (5) and drain transmission 
fluid into suitable container. 


Remove rear wheel. See 2.5 REAR WHEEL. 


Remove left muffler, exhaust crossover pipe and crossover 
pipe clamp bracket from transmission. See 4.19 EXHAUST 
SYSTEM. 


See Figure 3-141. Remove 12 fasteners (6) that secure 
the oil pan to the transmission. 


NOTE 


Verify engine oil fill plug/dipstick is removed before attempting 
to slide the oil pan rearward or damage to the dipstick will 
result. 


T. 


8. 


Slide oil pan (2) rearward to remove. Remove and discard 
oil pan gasket (1). 


If necessary, remove tapered plug (4). 
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Gasket 

Pan/baffle assembly 

Engine oil drain plug and O-ring 
Tapered pipe plug 

Transmission drain plug and O-ring 
Fastener (12) 
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Figure 3-141. Oil Pan Assembly 
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1. 


10. 


11. 


12. 


13. 
14. 


See Figure 3-141. Clean and examine transmission and 
oil pan flanges. 


If removed, install tapered plug (4) using Loctite Pipe 
Sealant With Teflon 565 (P/N 99818-97). Tighten to 18- 
22 ft-lbs (24.4-29.8 Nm). 


Apply a thin coat of HYLOMAR® gasket sealer to oil pan 
flange. 


Place new gasket (1) on oil pan flange. Allow sealer to 
dry until tacky. 


Position oil pan with gasket on bottom of transmission and 
install 12 fasteners (6), but only tighten about two turns 
after initial engagement. 


Inspect the oil pan gasket to verify that it is properly posi- 
tioned. 


Tighten the oil pan fasteners (6) to 84-132 in-Ibs (9.5-14.9 
Nm) following sequence shown in Figure 3-142. 


Wipe any foreign material from engine and transmission 
drain plugs. Examine drain plug O-rings for tears or 
damage. Replace O-rings as required. 


Install transmission drain plug and O-ring (5). Tighten to 
14-21 ft-lbs (19.0-28.5 Nm). 


Install engine oil drain plug and O-ring (3). Tighten to 14- 
21 ft-lbs (19.0-28.5 Nm). 


Install exhaust crossover pipe hanger bracket and tighten 
fasteners to 84-132 in-Ibs (9.5-14.9 Nm). 


Install exhaust crossover pipe and left muffler. See 
4.19 EXHAUST SYSTEM. 


Install rear wheel. See 2.5 REAR WHEEL. 


Add fluids. 


a. Add transmission fluid and check 
1.8 TRANSMISSION LUBRICANT. 


b. Install engine oil filter. Add engine oil and check level. 
See 1.6 ENGINE OIL AND FILTER. 


level. See 


Figure 3-142. Oil Pan Torque Sequence 
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FASTENER TORQUE VALUES 


4.1 


FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


FASTENER TORQUE VALUE NOTES 

Breather bolts 22-24 ft-lbs 29.8-32.5 Nm |4.4 AIR CLEANER ASSEMBLY, Installation/metric 

Charcoal canister screws 10-15 in-Ibs 1.1-1.7 Nm [4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister/metric 

Console rear bracket screws 20-30 in-Ibs 2.7-3.4 Nm  |4.5 FUEL TANK, Installation 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm  |4.5 FUEL TANK, Installation 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm |4.5 FUEL TANK, Evaporative Emissions Tube: 
Non-CA Models/metric 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm  |4.6 FUEL TANK TOP PLATE, Installation/metric 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm _ |4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Fuel Vapor Vent Tube/metric 

Cover bracket screws 40-60 in-Ibs 4.5-6.8 Nm |4.4 AIR CLEANER ASSEMBLY, Installation/metric 

Cover screw 36-60 in-Ibs 4.1-6.8 Мт |4.4 AIR CLEANER ASSEMBLY, Installation/Use 
Loctite Medium Strength Threadlocker 243 (Blue) 

Crossover pipe hanger bracket 84-132 in-Ibs 9.5-14.9 Nm |4.19 EXHAUST SYSTEM, System Installation 

Crossover support clamp-to-transmission| 14-18 ft-lbs 19.0-24.4 Nm |4.19 EXHAUST SYSTEM, System Installation 

bracket fastener 

Cylinder head flange adapter screws 96-144 in-Ibs | 10.9-16.3 Nm |4.13 INDUCTION MODULE, Installation/metric 

Cylinder head flange adapter screws 96-144 in-Ibs | 10.9-16.3 Nm |4.13 INDUCTION MODULE, Installation/metric 

Electrical caddy (left) screws 72-96 in-Ibs 8.1-10.9 Nm |. [4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister/metric 

ET sensor 120-180 in-Ibs | 13.6-20.3 Nm 4.12 ENGINE TEMPERATURE SENSOR 
(ET), Installation 

Exhaust crossover pipe clamp 25-30 ft-lbs 33.9-40.7 Nm 4.19 EXHAUST SYSTEM, System Installa- 
tion/Always use a new clamp 

Exhaust flange adapter nuts 100-120 т-№$ | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 in-Ibs | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 in-Ibs | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 т-№$ | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust heat shield worm drive clamp 20-40 in-Ibs 2.3-4.5 Nm  |4.19 EXHAUST SYSTEM, System Installation 

Screw 

Exhaust side bracket carriage bolt 20-25 ft-lbs 27.1-33.9 Мт |4.19 EXHAUST SYSTEM, System Installation 

Exhaust valve actuator fasteners 32-40 in-Ibs 3.6-4.5 Мт 4.20 ACTIVE EXHAUST (HDI), Exhaust Valve 
Actuator 

Front cylinder head exhaust flange nut 9-18 in-Ibs 1-2 Nm 4.19 EXHAUST SYSTEM, System Installation 

Fuel supply line quick-connect fitting 22-26 ft-lbs 29.8-35.3 Nm 4.5 FUEL TANK, Fuel Supply Check 
Valve/Tube/metric 

Fuel supply tube clamp screw 66-82 in-Ibs 7.5-9.3 Nm  |4.16 FUEL INJECTORS, Installation/metric 

Fuel tank front screws 15-20 ft-lbs 20.3-27.1 Nm |4.5 FUEL TANK, Installation 

Fuel tank rear bracket screws 15-20 ft-lbs 20.3-27.1 Nm |4.5 FUEL TANK, Installation 

Handlebar clamp screws 72-80 in-Ibs 8-9 Nm 4.10 TWIST GRIP SENSOR, Installation/metric 

Handlebar switch housing screws 35-45 in-Ibs 4-5 Nm 4.10 TWIST GRIP SENSOR, Installation/metric 
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FASTENER TORQUE VALUE NOTES 

Horn bracket to cylinder head screws 35-40 ft-lbs 48-54 Nm 4.13 INDUCTION MODULE, Installation/metric 

Muffler clamp 38-43 ft-lbs 51.5-58.3 Nm |4.19 EXHAUST SYSTEM, Mufflers 

O2 sensor 30-44 ft-lbs 40.7-59.7 Nm 4.15 OXYGEN SENSORS (02), Installation/metric 

Rear cylinder head exhaust flange nut 9-18 in-Ibs 1-2 Nm 4.19 EXHAUST SYSTEM, System Installation 

Rear muffler fastener 96-144 in-Ibs | 10.8-16.3 Nm |4.19 EXHAUST SYSTEM, Mufflers 

TMAP hex screw 84-108 in-Ibs 9.5-12.2Nm _ 4.14 TEMPERATURE MANIFOLD ABSOLUTE 
PRESSURE SENSOR (TMAP), Installation/metric 

Top caddy hold-down 32-40 in-Ibs 3.6-4.5 Мт |4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister 
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SPECIFICATIONS: FUEL SYSTEM 


SPECIFICATIONS 


Table 4-1. Fuel Capacity: 2009 Touring Models 


FUEL TANK CAPACITY GALLONS LITERS 
Total 6.0 22.7 
Reserve (warning light 1.0 3.79 


on) 


4.2 
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ELECTRONIC FUEL INJECTION (EFI) 


4.3 


TROUBLESHOOTING 


See the electrical diagnostic manual for troubleshooting and 
diagnostic information. 
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AIR CLEANER ASSEMBLY 


4.4 


REMOVAL 


INSTALLATION 


1. 


See Figure 4-1. Remove screw from air cleaner cover. 
Remove air cleaner cover with rubber seal. 


Remove three T27 TORX screws to release cover bracket 
from filter element. 


Remove filter element pulling two breather tubes from 
holes on inboard side. 


Remove gasket from sleeve on inboard side of filter ele- 
ment. Discard gasket. 


Remove breather tubes from fittings on two cylinder head 
breather bolts. 


Remove two cylinder head breather bolts from backplate. 
Remove backplate from cylinder heads. 


Remove seal ring from groove on inboard side of back- 
plate. Discard seal ring. 


AWARNING 


Do not use gasoline or solvents to clean filter element. 
Flammable cleaning agents can cause an intake system 
fire, which could result in death or serious injury. (00101 a) 


9. 


Inspect filter element. See 1.9 AIR CLEANER AND 
EXHAUST SYSTEM. Replace the filter element if damaged 
or if filter media cannot be adequately cleaned. 


1. 


With the nubs contacting the ring groove walls, install seal 
ring on inboard side of backplate. 


Align holes in backplate with those in cylinder heads and 
install cylinder head breather bolts. Alternately tighten 
bolts to 22-24 ft-lbs (29.8-32.5 Nm). 


Slide new gasket over sleeve on inboard side of filter 
element. 


Insert breather tubes about 0.25 inch (6.4 mm) into holes 
on inboard side of filter element. 


Install breather tubes onto fittings of two cylinder head 
breather bolts. 


NOTE 


Air cleaner mounting without installation of the breather tubes 
allows crankcase vapors to be vented into the atmosphere in 
violation of legal emissions standards. 


6. 
7. 


Place filter element onto backplate with the flat side down. 


Align holes in cover bracket with those in filter element 
and start three T27 TORX screws. Alternately tighten 
screws to 40-60 in-Ibs (4.5-6.8 Nm). 


Verify that rubber seal is properly seated around perimeter 
of air cleaner cover. 


Fit air cleaner cover into backplate. Apply a small dab of 
LOCTITE MEDIUM STRENGTH THREADLOCKER 243 
(BLUE) to threads of cover screw. Install screw and tighten 
to 36-60 in-Ibs (4.1-6.8 Nm). 
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1. Cover screw 7. Filter element 

2. Cover trim 8. Gasket 

3. Air cleaner cover 9. Breather tube (2) 
4. Rubber seal 10. Breather bolt (2) 
5. Т27 Torx screw (3) 11. Backplate 

6. Cover bracket 12. Seal ring 


Figure 4-1. Air Cleaner Assembly 


4-6 2009 Touring Service: Fuel System 


HOME 


FUEL TANK 


4.5 


REMOVAL 


NOTE 


The fuel tank can be removed without draining. However, 
draining is necessary whenever the fuel tank or internal com- 
ponents are serviced. 


Purge and Disconnect Fuel Line 


AWARNING 


To prevent spray of fuel, purge system of high-pressure 
fuel before supply line is disconnected. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00275a) 


NOTE 


The gasoline in the fuel supply line is under high pressure: 58 
psi (400 kPA). To avoid an uncontrolled discharge or spray of 
gasoline, always purge the line before disconnecting. 


1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove left side cover. 
3. See Figure 4-2. Remove 15 amp fuel pump fuse. 


4. Start the engine and allow the motorcycle to run until 
engine stalls. Operate starter an additional 3 seconds to 
remove remaining fuel from fuel supply line. 


5. Remove main fuse. 
6. Install 15 amp fuel pump fuse. 


7. SeeFigure 4-3. Pull up on chrome sleeve of quick-connect 
fitting and pull down on fuel supply line fitting to disconnect. 
Remove Tank 
1. Remove seat. See 2.28 SEAT. 
2. Remove console. Proceed as follows: 
a. Remove screw to release front of console from fuel 
tank weldment. 


b. Remove screw to release rear console bracket from 
rear fuel tank bracket. 


c. Layaclean shop towel on forward part of rear fender. 


d. FLHR/C: Remove console and lay upside down on 
shop towel. 


e. FLHX, FLHT/C/U, FLTR: Press button to open fuel 
door on console. Remove filler cap. Remove console 
and lay upside down on shop towel. Install filler cap. 


3. Gently pry fuel vapor vent tube from vapor valve fitting on 
top plate. 


4. Remove fuel level sender/fuel pump connector [141], 4- 
place Delphi. 


5. FLHR/C models: Gently pull on convoluted tubing to draw 
fuel gauge connector out of tunnel at front of fuel tank. 
Disconnect connector. 


AWARNING 


Gasoline can drain from the fuel line when disconnected 
from fuel tank. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
Wipe up spilled fuel immediately and dispose of rags in a 
suitable manner. (00260a) 


6. Remove rubber caps to reveal two front fuel tank screws. 
Remove screws. 


7. Remove two screws to release rear tank bracket from 
frame backbone. 


8. Remove fuel tank from motorcycle. 
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1. Fuel pump fuse 
2. Main fuse 


Figure 4-2. Fuse Blocks 


TEE = 


X 


1. Quick connect fitting (chrome sleeve) 
2. Fuel supply line fitting 


Figure 4-3. Fuel Tank (Left Side View) 
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INSTALLATION 


1. Install fuel tank onto frame backbone aligning front flange 
holes with bosses on left and right side of frame. 


2. Start front fuel tank fasteners. 


3. Secure rear fuel tank bracket to frame backbone. Tighten 
screws to 15-20 ft-lbs (20.3-27.1 Nm). Install plastic trim 
cover over bracket. 


4. Tighten front fuel tank screws to 15-20 ft-lbs (20.3-27.1 
Nm). Install rubber caps over screws. Note that the left 
and right caps are not interchangeable. 


AWARNING 


To prevent spray of fuel, be sure quick-connect fittings 
are properly mated. Gasoline is extremely flammable and 
highly explosive, which could result in death or serious 
injury. (00268a) 


5. Connect quick-connect fitting to fuel tank. While pushing 
up on bottom of fitting, pull down on chrome sleeve. Tug 
on fuel line fitting to verify that it is locked in position. 


6. FLHR/C models: Mate fuel gauge connector. Feed con- 
nector into tunnel at front of fuel tank. 


7. Connect fuel vapor vent tube to vapor valve fitting on top 
plate. 


8. Install fuel level sender/fuel pump connector [141], 4-place 
Delphi. For best clearance with cam ring, tilt connector at 
35° angle before installation. 


9. Install console. Proceed as follows: 


a. FLHR/C: Exercising caution to avoid pinching wire 
harness and vent tube, position console on fuel tank. 


b. FLHX, FLHT/C/U, FLTR: Remove filler cap, if 
installed. Exercising caution to avoid pinching wire 
harness, fuel overflow hose and vent tube, position 
console on fuel tank. Install filler cap. 


C. Secure console with front and rear fasteners. 
d. Tighten fasteners to 36-60 in-Ibs (4.1-6.8 Nm). 


NOTE 
If console rear bracket was removed, install bracket and 
tighten two screws to 20-30 in-Ibs (2.7-3.4 Nm). 


10. Install seat. See 2.28 SEAT. 

11. Install main fuse. 

12. Install left side cover. 

13. Install left side saddlebag. See 2.29 SADDLEBAGS. 
EVAPORATIVE EMISSIONS TUBE: NON-CA 
MODELS 

Removal 

1. Remove seat. See 2.28 SEAT. 
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2. Remove fuel tank console: 


a. Remove screws to release front and rear of console 
from fuel tank. 


b. Layaclean shop towel on forward part of rear fender. 


c. FLHR/C: Remove console and lay upside down on 
shop towel. 


d. FLHX,FLHT/C/U, FLTR: Remove filler cap. Remove 
console and lay upside down on shop towel. Install 
filler cap. 


3. SeeFigure 4-4. Remove vapor tube from fitting (1) on fuel 


tank top plate. 


4. Remove two cable straps (2) securing tube to rear frame 


downtube. 
5. Remove tube from motorcycle. 


6. Inspect for deterioration, chaffing, or other damage. 
Replace as necessary. 
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1. Fuel vapor vent tube fitting 
2. Cable strap 


Figure 4-4. Non-California Evaporative System 


Installation 


1. SeeFigure 4-4. Route tube down along inner side of rear 
left downtube. Install two cable straps (2) to secure to 
frame. 


2. Route line along center of fuel tank and connect to fitting 


(1) on fuel tank top plate. 


HOME 


3. Install fuel tank console: 
a. FLHR/C: Position console on fuel tank. 


b. FLHX,FLHT/C/U, FLTR: Remove filler cap and pos- 
ition console on fuel tank. Install filler cap. 


с. Verify harnesses and vent tube are not pinched. 


d. Install screws to fasten front and rear of console to 
fuel tank. 


e. Tighten screws to 36-60 in-Ibs (4.1-6.8 Nm). 
4. Install seat. See 2.28 SEAT. 
FUEL SUPPLY CHECK VALVE/TUBE 
Removal 


NOTE 


The in-tank check valve is housed in the quick-connect fitting. 
The check valve prevents the fuel tank from draining when the 
external supply line is disconnected. 


1. Remove top plate. See 4.6 FUEL TANK TOP PLATE. 


AWARNING 


Gasoline can drain from the fuel line when disconnected 
from fuel tank. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
Wipe up spilled fuel immediately and dispose of rags ina 
suitable manner. (00260a) 


2. Pull up on chrome sleeve and pull down on fuel supply 
line fitting to disconnect fuel line from tank. 


3. See Figure 4-5. Loosen quick-connect fitting. 


4. Remove the fitting and fuel supply tube from fuel tank. 


Installation 


NOTE 


Carefully inspect fuel supply tube for cuts, tears, holes or other 
damage. Replace tube (and quick-connect fitting assembly) if 
any damage is found. 


1. See Figure 4-6. Apply a very light film of clean engine oil 
to new O-ring. Slide O-ring into groove of quick-connect 
fitting. 

2. Feeding fuel supply tube through hole at bottom of fuel 
tank, hand thread quick-connect fitting into bore. 


3. Tighten fitting to 22-26 ft-lbs (29.8-35.3 Nm). 


AWARNING 


To prevent spray of fuel, be sure quick-connect fittings 
are properly mated. Gasoline is extremely flammable and 
highly explosive, which could result in death or serious 
injury. (00268a) 


4. Connect quick-connect fitting to fuel tank. While pushing 


up on bottom of fitting, pull down on chrome sleeve. Tug 
on fuel line fitting to verify that it is locked in position. 


5. Install top plate. See 4.6 FUEL TANK TOP PLATE. 


Figure 4-5. Engage Hex on Quick-Connect Fitting 


xx00000 


1. Chrome sleeve 
2. Body hex 
3. O-ring 


Figure 4-6. Fuel Supply Check Valve/Tube 
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FUEL TANK TOP PLATE 


4.6 


REMOVAL 
PART NUMBER TOOL NAME 
HD-48646 CAM RING REMOVER/INSTALLER 


NOTE 
The gasoline in the fuel supply line is under high pressure (58 
psi (400 kPa)). To avoid an uncontrolled discharge or spray of 
gasoline, always purge the line before top plate removal. 


1. Disconnect fuel supply line from tank. See 4.6 FUEL TANK 
TOP PLATE, Removal. 


2. Remove filler cap and drain fuel tank. Use a common 
pump or siphon and an approved gasoline storage con- 
tainer of sufficient capacity. 


3. Remove seat. See 2.28 SEAT. 


4. Remove console. Proceed as follows: 


a. Remove screw to release front of console from fuel 
tank weldment. 


b. Remove screw to release rear console bracket from 
rear fuel tank bracket. 


c. Layaclean shop towel on forward part of rear fender. 


d. FLHR/C: Remove console and lay upside down on 
shop towel. 


e. FLHX, FLHT/C/U, FLTR: Press button to open fuel 
door on console. Remove filler cap. Remove console 
and lay upside down on shop towel. Install filler cap. 


5. See Figure 4-7. Place САМ RING 
REMOVER/INSTALLER (Part No. HD-48646) over top 
plate aligning four notches at bottom with four tabs on cam 
ring. 


6. Rotate in a counter-clockwise direction until cam ring is 
free. 


NOTE 
See Figure 4-8. Always hold onto both the Cam Ring 
Remover/Installer and ratchet during handling or separation 
of parts may cause one to be dropped, possibly resulting in 
hard contact with fuel tank. 


7. Remove cam ring and raise top plate. 


8. Remove connector at bottom of top plate. For best results, 
insert small flat blade screwdriver between latch and top 
plate. Depress either side of latch while gently tugging on 
harness. 


9. See Figure 4-9. Disconnect ground wire spade terminal 
from slot of top plate. 


10. Depress collars to remove tubes from fittings on fuel filter 
shell. 


11. See Figure 4-10. If top plate replacement is necessary, 
remove fuel filter shell. See 4.7 FUEL FILTER. 


4-10 2009 Touring Service: Fuel System 


sm04067 


Figure 4-7. Cam Ring Remover/Installer (HD-48646) 


sm04098 


Figure 4-8. Hold Both Tool and Ratchet During Handling 
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Figure 4-9. Remove Ground Wire Spade Terminal From 
Top Plate 


sm04187 = 


1. With Fuel Filter Shell 
2. Without Fuel Filter Shell 


3. Fuelline retainers 


Figure 4-10. Top Plate Assembly 


INSTALLATION 
PART NUMBER TOOL NAME 
HD-48646 CAM RING REMOVER/INSTALLER 


1. If installing a new top plate, first install fuel filter shell. See 
4.7 FUEL FILTER. 


2. Inspect seal ring at bottom of top plate for cuts, tears or 
signs of deterioration. If necessary, install new seal ring 
with the nubs contacting the ring groove walls. 


3. See Figure 4-10. Verify retainers (3) are secure on fuel 
filter fittings, and that they are not damaged. Note that 
retainers are of different sizes to prevent improper 
assembly. 


4. Aligning latches in retainers and tubes, push tubes onto 
fittings of fuel filter shell until an audible click is heard. 
Note that fittings are of different sizes to prevent improper 
assembly. Pull on tubes to verify they are attached 
securely. 


5. Install connector at bottom of top plate. 


6. Route ground wire (from top plate connector) along inboard 
side of vapor valve and install spade terminal into slot in 
top plate. 


7. Install fuel tank top plate engaging index tab on OD in slot 
at front of fuel tank collar. 


8. See Наше 4-11. Install cam ring over fuel tank top plate 
with the TOP stamp up. 


NOTE 
Remove filler cap from top plate on fairing equipped models. 


9. Place CAM RING REMOVER/INSTALLER (Part No. HD- 
48646) over top plate aligning four notches with tabs on 
cam ring. Pushing down on tool with both hands, rotate in 
a clockwise direction until each of four index tabs begin 
to engage slots in fuel tank collar. 


10. Install 1/2 inch drive ratchet and continue rotation of tool 
until cam ring is fully installed. 


NOTE 
See Figure 4-8. Always hold onto both the Cam Ring 
Remover/Installer and ratchet during handling or separation 
of parts may cause one to be dropped, possibly resulting in 
hard contact with fuel tank. 
11. Install console. Proceed as follows: 
a. FLHR/C: Exercising caution to avoid pinching wire 
harness and vent tube, position console on fuel tank. 


b. FLHX, FLHT/C/U, FLTR: Remove filler cap, if 
installed. Exercising caution to avoid pinching wire 
harness, fuel overflow hose and vent tube, position 
console on fuel tank. Install filler cap. 


с. Secure console with front and rear fasteners. 
d. Tighten fasteners to 36-60 in-Ibs (4.1-6.8 Nm). 


12. Install seat. See 2.28 SEAT. 

13. Install main fuse. 

14. Install left side cover. 

15. Install left side saddlebag. See 2.29 SADDLEBAGS. 


AWARNING 


Wipe up spilled fuel and dispose of rags in a suitable 
manner. An open spark around gasoline could cause a 
fire or explosion, resulting in death or serious injury. 
(00518b) 


16. Fill fuel tank. Carefully inspect for leaks. Start engine and 
repeat inspection. 
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Figure 4-11. Cam Ring Stamp 
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FUEL FILTER 


REMOVAL 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


1. Remove top plate. See 4.6 FUEL TANK TOP PLATE. 


2. Locate ground wire spade terminal in slot of fuel filter shell. 
Insert tip of small flat blade screwdriver through window 
to press tang, and then pull terminal from slot. See 


Figure 4-12. 


3. Gently raise locking arm and pull U-clip from holes in fuel 
filter shell. 

4. Remove fuel filter shell from end cap. 

5. Remove O-ring and filter from fuel filter shell. See 


Figure 4-13. 


sm04035 m 
p (1) 


sm04033 


Figure 4-12. Remove Ground Wire Spade Terminal From 
Fuel Filter Shell 


1. Filter shell 
2. U-clip 
3. O-ring 
4. Filter 
Figure 4-13. Fuel Filter Assembly 
INSTALLATION 


1. Install new filter in fuel filter shell. 
2. Seat O-ring on counterbore at top of filter. 


3. Install fuel filter shell over end cap, so that slot in fuel filter 
shell engages index pin on end cap. 


4. Holding parts together, slide U-clip through holes on 
locking arm side of fuel filter shell. Push U-clip until ends 
exit holes on opposite side. Retract U-clip until contact is 
made with step in locking arm. 


5. Route ground wire (from top plate TORX screw) around 
index pin side of end cap and install spade terminal into 
slot in fuel filter shell. Gently tug on wire to verify that ter- 
minal is locked. 


NOTE 
If terminal does not lock, use a thin flat blade, like that on a 
hobby knife, to bend tang outward slightly away from terminal 
body. 


6. Install top plate. See 4.6 FUEL TANK TOP PLATE. 
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FUEL PRESSURE REGULATOR 


REMOVAL 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


1. Remove top plate. See 4.6 FUEL TANK TOP PLATE. 


2. See Figure 4-14. Remove ground wire spade terminal 
from slot of fuel filter shell. 


3. Remove spring clip from fuel pressure regulator. For best 
results, free one side first and then the other. 
4. See Figure 4-15. Remove fuel pressure regulator, regulator 


seat, large O-ring, screen and small O-ring. 
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Spring clip 

Fuel pressure regulator 
Regulator seat 

Large O-ring 

Screen 

Small O-ring 


Фо > оо 


Figure 4-14. Remove Ground Wire Spade Terminal From 
Fuel Filter Shell 
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Figure 4-15. Fuel Pressure Regulator Assembly 


INSTALLATION 


1. Insert small O-ring at top of pressure port bore. 


2. Install screen at top of pressure regulator bore, so that 
sleeve on ID faces small O-ring. Install regulator seat to 
evenly press screen into bore. Remove regulator seat. 


3. Install large O-ring at top of screen. 
4. Install regulator seat and fuel pressure regulator. 


Install spring clip, so that indented sides engage top of 
center rib on fuel pressure regulator, while rounded side 
engages bottom of tabs on housing. 


6. Route ground wire around index pin side of end cap and 
install spade terminal into slot in fuel filter shell. 


Install top plate. See 4.6 FUEL TANK TOP PLATE. 
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REMOVAL 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


1. Remove top plate. See 4.6 FUEL TANK TOP PLATE. 


2. Disconnect 2-place connector to release fuel level sender 
from wire harness. 


NOTE 
Looking into fuel tank at bracketry at top of tunnel, note that 
finger on front bracket points forward, while finger on rear 
bracket points rearward. See Figure 4-16. 


3. Reaching into fuel tank, pull up on front finger and slide 
fuel level sender bracket rearward until four ears on 
bracket are free of catches at top of tunnel. 


4. Remove fuel level sender from left side of fuel tank. See 
Figure 4-17. 
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1. Fuel level sender bracket (front finger) 
2. Fuellevel sender connector 
3. Top plate connector 


Figure 4-16. Front Finger (Fuel Level Sender Bracket) 
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Figure 4-17. Fuel Level Sender 


INSTALLATION 


1. With the finger on the fuel level sender bracket pointing 
forward, install fuel level sender into left side of fuel tank. 


2. Engage four ears on fuel level sender bracket with front 
set of catches at top of tunnel. Push fuel level sender 
bracket forward until ears are fully engaged. 


3. Connect 2-place connector to attach fuel level sender to 
wire harness. 


4. Install top plate. See 4.6 FUEL TANK TOP PLATE. 
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TWIST GRIP SENSOR 


4.10 


REMOVAL 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove left side cover. 
3. Remove main fuse. 


NOTE 
Do not remove the switch housing assembly without first placing 
the 5/32 inch (4.0 mm) cardboard insert between the brake 
lever and lever bracket. Removal without the insert may result 
in damage to the rubber boot and plunger of the front stoplight 
switch. Use the eyelet of an ordinary cable strap if the card- 
board insert is not available. 


4. Place the cardboard insert between the brake lever and 
lever bracket. 


5. Remove the upper and lower switch housing screws. 


6. Loosen the upper screw securing the handlebar clamp to 
the master cylinder housing. Remove the lower clamp 
Screw with flat washer. 


7. Separatethe upper and lower switch housings and remove 
the throttle grip from the end of the handlebar. 


NOTE 
To remove the throttle grip, a slight tug may be necessary to 
release index pins in grip from receptacle in seal cap of twist 
grip sensor. 


8. ІІ present, pull two cable clips on right side handlebar 
switch conduit from holes in handlebar. 


9. FLHR/C: See Figure 4-18. Remove headlamp and 
handlebar clamp shroud. See 2.47 HEADLAMP NACELLE: 
FLHR/C. Remove twist grip sensor jumper harness con- 
nector [204], 6-place Molex (black), from T-stud on fork 
stem nut lock plate (right side) and disconnect. 


10. FLHX, FLHT/C/U: See Figure 4-19. Remove outer fairing. 
See 2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. Remove twist grip sensor jumper harness 
connector [204], 6-place Molex (black), from T-stud at top 
of right fairing support brace (inboard side) and disconnect. 


11. FLTR: Remove outer fairing and bezel. See 2.41 UPPER 
FAIRING AND WINDSHIELD: FLTR and 2.42 INSTRU- 
MENT BEZEL: FLTR, respectively. Disconnect twist grip 
sensor jumper harness connector [204], 6-place Molex 
(black). 


NOTE 
The external latch on the pin housing of the twist grip sensor 
connector will break if the twist grip sensor is pulled too hard. 
A damaged latch prevents positive engagement of the pin and 
socket housings. Since the connector is not serviceable, any 
damage requires replacement of the twist grip sensor jumper 
harness. 
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Figure 4-18. Twist Grip Sensor Jumper Harness Connector 
(FLHR/C) 


I 
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Figure 4-19. Twist Grip Sensor Jumper Harness Connector 
(FLHX, FLHT/C/U) 


HOME 


12. Gently pull twist grip sensor out of handlebar only as far 
as necessary to access green twist grip sensor connector. 
For best results, proceed as follows: 


a. Straighten conduit on Molex connector end of jumper 
harness and feed through slot at front of handlebar 
while pulling. 


b. If harness sticks inside handlebar while pulling twist 
grip sensor, pull Molex connector end to retract har- 
ness slightly, and then try again; gently work harness 
back and forth in this manner until twist grip sensor 
connector is accessible. 


NOTE 
The external latch on the pin housing of the twist grip sensor 
connector will break if pried. A damaged latch prevents positive 
engagement of the pin and socket housings. Since the con- 
nector is not serviceable, any damage requires replacement 
of the twist grip sensor jumper harness. 


13. Gently insert a small flat blade screwdriver between pin 
and socket housings as shown in Figure 4-20. Once 
bottom edge of latch is engaged, separate housings. Do 
not pivot or rotate screwdriver after insertion or damage 
to pin housing will occur. 


14. See Figure 4-21. Remove twist grip sensor. 
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Figure 4-20. Gently Insert Screwdriver to Disconnect Twist 
Grip Sensor Connector 
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Figure 4-21. Twist Grip Sensor 


INSTALLATION 


NOTE 


Each twist grip sensor contains the terminals for installation of 
a heated throttle grip available through P&A. While the seal 
cap protects the terminals from dirt and moisture, it also serves 
as a retention device for installation of the throttle grip. 


1. Verify that seal cap is installed at end of twist grip sensor. 
If seal cap is not present, proceed as follows: 


a. Seeifsealcapis engaged on index pins inside throttle 
grip. If found, use a stiff piece of mechanics wire to 
lasso seal cap and pull free of index pins. Obtain new 
seal cap if damaged or missing. 


b. Check condition of O-ring on seal cap. As O-ring is 
not sold separately, install new seal cap if O-ring 
replacement is necessary. 


c. See Figure 4-22. Install seal cap engaging legs in 
slots at end of twist grip sensor. For best results, 
install one leg first. Depressing second leg slightly 
with a small flat blade screwdriver, push down on seal 
cap until fully installed. 


2. Connect green twist grip sensor connector. 


3. See Figure 4-23. Gently pull Molex connector end of 
jumper harness to draw twist grip sensor into handlebar. 
Fit index tabs on twist grip sensor into slots in handlebar. 
One index tab and slot are smaller than the others to pre- 
vent improper assembly. 


4. Slide the throttle grip over the end of the handlebar. Rotate 
the grip to verify that internal splines are engaged with 
those on the twist grip sensor. 


NOTE 
It is not necessary to hold the throttle grip onto the handlebar. 
Index pins in grip engage receptacle in seal cap of twist grip 
sensor to prevent grip from sliding off. 


5. Position the lower switch housing beneath the throttle grip, 
so that ribs at end of throttle grip engage slot in lower 
switch housing. 


© 


Position the upper switch housing over the handlebar and 
lower switch housing. 


7. Start the upper and lower switch housing screws, but do 
not tighten. Verify that the wire harness conduit runs in 
depression at bottom of handlebar. 


8. Position the brake lever/master cylinder assembly inboard 
of the switch housing assembly engaging the tab on the 
lower switch housing in the groove at the top of the brake 
lever bracket. 


9. Align the holes in the handlebar clamp with those in the 
master cylinder housing and start the lower screw (with 
flat washer). Position for rider comfort. 


NOTE 
Do not pull the switch housings so far inboard as to cause the 
throttle grip to bind or drag on the handlebar. Rotate the throttle 
grip to verify that it freely returns to the idle position. 
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Figure 4-22. Install Seal Cap If Removed 
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10. 


Figure 4-23. Install Twist Grip Sensor 


Beginning with the top screw, tighten the handlebar clamp 
screws to 72-80 in-Ibs (8-9 Nm). 


NOTE 


Always tighten the lower switch housing screw first, so that 
any gap between the upper and lower housings is at the front 
of the switch assembly. 


11. 


12. 


13. 


14. 


Tighten the lower and upper switch housing screws to 
35-45 in-Ibs (4-5 Nm). 


Remove the cardboard insert between the brake lever and 
lever bracket. 


FLHR/C: Connect twist grip sensor jumper harness con- 
nector and install on T-stud on fork stem nut lock plate 
(right side). Install handlebar clamp shroud and headlamp. 
See 2.47 HEADLAMP NACELLE: FLHR/C. 


FLHX, FLHT/C/U: Draw twist grip sensor jumper harness 
connector and conduit forward to front of upper fork 
bracket, and then route under right radio support bracket 
to area behind fairing support brace. Connect connector 
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15. 


16. 


17. 
18. 
19. 


and install on T-stud at top of fairing support brace (inboard 
side). Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


FLTR: Connect twist grip sensor jumper harness con- 
nector. Install outer fairing and bezel. See 2.41 UPPER 
FAIRING AND WINDSHIELD: FLTR and 2.42 INSTRU- 
MENT BEZEL: FLTR, respectively. 


If present, install two cable clips on right side handlebar 
Switch conduit into holes in handlebar. 


Install main fuse. 

Install left side cover. 

Install left side saddlebag. See 2.29 SADDLEBAGS. 
NOTE 


Whenever a new twist grip sensor (or ECM) is installed, place 
the engine run/stop switch in the RUN position and turn the 
ignition/light keyswitch to IGNITION and then back to OFF four 
times (without starting engine). Allow at least three seconds 
to elapse between ignition cycles. As the ECM uses the first 
four ignition cycles to establish the optimum idle speed, there 
may be initial performance problems if the procedure is not 
performed, such as high idle or hesitation when the throttle is 
opened. 


20. 


Turn the ignition/light key switch to IGNITION and apply 
brake lever to test operation of brake lamp. 


TWIST GRIP SENSOR JUMPER HARNESS 


Removal 


1! 
2. 


Remove twist grip sensor. 
Obtain length of strong flexible mechanics wire. 
NOTE 


Be sure that mechanics wire is of sufficient strength to pull 
conduit and connector through handlebar without breaking. 
Wire length must also be long enough, so that free end is not 
lost in handlebar when pulled. 


3. 


See Figure 4-24. Securely attach mechanics wire to jumper 
harness inboard of twist grip sensor connector pin housing. 
For best results, install mechanics wire on conduit to keep 
it from bunching up inside handlebar when pulled. 


Gently pull Molex connector end of jumper harness to 
draw conduit, connector and mechanics wire out through 
slot at front of handlebar. If harness sticks inside 
handlebar, pull on twist grip sensor connector end to 
retract harness slightly, and then try again; gently work 
harness back and forth in this manner until free. Remove 
mechanics wire from jumper harness. 


Installation 


1. 


Securely attach mechanics wire to jumper harness inboard 
of twist grip sensor connector pin housing. For best results, 
install mechanics wire on conduit to keep it from bunching 
up inside handlebar when pulled. 


HOME 


2. Gently draw connector and conduit back through 
handlebar. For best results, proceed as follows: 
a. Guide leading edge of connector and conduit through 
slot at front of handlebar. Keep harness straight and 
feed through slot while pulling. 
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b. If harness sticks inside handlebar, pull Molex con- 
nector end to retract it slightly, and then try again; 
gently work harness back and forth in this manner 
until twist grip sensor connector is accessible. 


Remove mechanics wire from jumper harness. 


4. Install twist grip sensor. 


Figure 4-24. Fix Mechanics Wire to Twist Grip Sensor 
Jumper Harness 
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THROTTLE CONTROL ACTUATOR (TCA) 4.11 


GENERAL 


sm04034 


NOTE 
See Figure 4-25. The TCA is not sold separately. Damage or 
failure requires complete replacement of the induction module. 
Also note that tampering or removing TCA cover voids war- 
ranty. 


Refer to the electrical diagnostic manual for information on the 
function and testing of the TCA. 


Figure 4-25.TCA 
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ENGINE TEMPERATURE SENSOR (ET) 4.12 


REMOVAL 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Loosen horn bracket bolt to front cylinder head. Remove 
horn bracket bolt (with flat washer) from rear cylinder head 
and swing horn bracket forward. 


Pull back boot at back of front cylinder and remove ET 
sensor connector [90]. 


See Figure 4-26. Remove sensor. 
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Figure 4-26. ET Sensor 


INSTALLATION 


1. 


Hand start new ET sensor into bore at back of front cyl- 
inder. 


Tighten to 120-180 in-Ibs (13.6-20.3 Nm). 
Install ET sensor connector [90]. Pull boot over connector. 
Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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INDUCTION MODULE 


4.13 


REMOVAL 
PART NUMBER TOOL NAME 
HD-47250 INTAKE MANIFOLD WRENCH 


1. 
2. 


Remove fuel tank. See 4.5 FUEL TANK. 


Remove air cleaner and backplate. See 4.4 AIR CLEANER 
ASSEMBLY. 


See Figure 4-27. Pull purge tube from fitting (2) at top of 
induction module (California models only). 


Remove TMAP sensor connector (5). 


Remove front fuel injector connector (1) and rear fuel 
injector connector (6). 


Remove TCA connector (4). Cut anchored cable strap to 
release connector conduit from front right side of induction 
module. 
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10. 


Remove right side screws from front and rear cylinder 
head flange adapters. For best results, use the INTAKE 
MANIFOLD WRENCH (Part No. HD-47250). See 


Figure 4-28. 
Loosen left side screws from flange adapters. Slots in 


flanges make removal of screws unnecessary. For best 
access, proceed as follows: 


a. Loosen horn bracket screw to front cylinder head. 
Remove horn bracket screw (with flat washer) from 
rear cylinder head and swing horn bracket forward. 


b. Disconnect terminals from horn spade contacts and 
release harness conduit from J-clamp. 


c. Remove ET sensor connector [90]. 


Slide induction module out right side of motorcycle. 


Remove seals from flange adapters. Discard seals. 
Remove flange adapters from outlet ports of induction 
module. 
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1. Front fuel injector [84] 
2. Purge tube fitting/cap 
3. Mounting bracket 

4. TCA [211] 


TMAP sensor [80] 
Rear fuel injector [85] 
Fuel rail 

Fuel supply tube 


o NOR" 


Figure 4-27. Induction Module Assembly 
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INSTALLATION 
PART NUMBER TOOL NAME 
HD-47250 INTAKE MANIFOLD WRENCH 


Figure 4-28. Intake Manifold Wrench 


1. With the counterbore facing outward, slide cylinder head 
flange adapters onto outlet ports of induction module. 


2. Place anew seal in each flange adapter with the beveled 


side in against the counterbore. 


3. Orient the induction module as shown in Figure 4-27. Slide 


induction into position so that open-ended slots on flange 
adapters engage socket screws on left side. 


4. Start right side screws. For best results, use the INTAKE 


MANIFOLD WRENCH (Part No. HD-47250). 


5. Use mounting bracket to properly locate induction module. 


Start two breather bolts to fasten mounting bracket to front 
and rear cylinder heads. 
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10. 


Tighten right side flange adapter screws until snug. Tighten 
left side screws to 96-144 in-Ibs (10.9-16.3 Nm). 


Tighten right side screws to 96-144 in-Ibs (10.9-16.3 Nm). 

If parts were removed for access to left side flange adapter 

Screws, proceed as follows: 

a. Install ET sensor connector [90] at back of front cyl- 
inder. Pull boot over sensor. 


b. Install terminals onto horn spade contacts. Capture 
harness conduit in J-clamp. 


c. Fasten horn bracket to rear cylinder head. Tighten 
front and rear horn bracket screws to 35-40 ft-lbs 
(48-54 Nm). 


Remove breather bolts to release mounting bracket from 
front and rear cylinder heads. 


See Figure 4-27. Install rear fuel injector connector (6) 
and front fuel injector connector (1). 
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11. 
12. 


13. 


14. 


15. 
16. 


Install TMAP sensor connector (5). 


Route TCA connector and conduit straight down between 
induction module and front cylinder staying inboard of 
mounting bracket. Install new anchored cable strap in hole 
at front right side of induction module and loosely capture 
TCA conduit. 


Route conduit rearward under induction module and install 
TCA connector (4). Tighten cable strap and cut any excess 
cable strap material. 


Connect purge tube to fitting (2) (California models only). 
On non-California models, inspect rubber cap for tears, 
cracks or signs of deterioration. Replace cap if damaged 
or missing. 


Install fuel tank. See 4.5 FUEL TANK. 


Install backplate and air cleaner. See 4.4 AIR CLEANER 
ASSEMBLY. 


HOME 


TEMPERATURE MANIFOLD ABSOLUTE 


PRESSURE SENSOR (TMAP) 


4.14 


GENERAL 


INSTALLATION 


Refer to the electrical diagnostic manual for information on the 
function and testing of the temperature/manifold absolute 
pressure (TMAP) sensor. 


REMOVAL 


1. 
2. 


Remove fuel tank. See 4.5 FUEL TANK. 


Remove hex screw to release TMAP sensor bracket from 
induction module. Discard screw. 


See Figure 4-29. While rotating TMAP sensor slightly, pull 
straight up to release pressure port from hole in induction 
module. 
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Figure 4-29. TMAP Sensor 


1. 


Inspect O-ring on pressure port for cuts, tears or signs of 
deterioration. Install new O-ring if necessary. 


With the electrical connector facing toward the rear of the 
induction module, insert pressure port on TMAP sensor 
into hole in induction module. 


Align hole in TMAP sensor bracket with threaded hole in 
induction module. 


Install new hex screw and tighten to 84-108 in-Ibs (9.5- 
12.2 Nm). 


Install fuel tank. See 4.5 FUEL TANK. 


2009 Touring Service: Fuel System 4-25 


HOME 


OXYGEN SENSORS (02) 


4.15 


GENERAL 


Refer to the electrical diagnostic manual for information on the 
function and testing of the oxygen sensor (O2). 


REMOVAL 
PART NUMBER TOOL NAME 
HD-48262 O2 SENSOR SOCKET 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Front Exhaust Header: Cut cable straps and disconnect 
front O2 sensor connector [138], 2-place Amp (Tyco), 
behind cross brace between front frame downtubes. 


3. Rear Exhaust Header: Disconnect rear O2 sensor con- 
nector [137], 2-place Amp (Tyco), under starter. 


4. SeeFigure 4-31. Remove O2 sensor using O2 SENSOR 
SOCKET (Part No. HD-48262) with drive extension. 
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Figure 4-30. O2 Sensor Socket (HD-48262) 
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Figure 4-31. Remove/Install Front O2 Sensor 


INSTALLATION 

PART NUMBER TOOL NAME 

HD-48262 O2 SENSOR SOCKET 
NOTES 


*  Donotinstall sensors that have been dropped or impacted 
by other components. Damage to the sensing element 
may have occurred. 


e Replacement sensors have anti-seize pre-applied to the 
threads. Apply a thin coat of anti-seize lubricant to the 
threads of sensors that are to be reused. Never use any 
other lubricant or sealant. 


1. If reusing O2 sensor, install new seal washer and apply 
a light coating of anti-seize lubricant to threads. 


2. Start O2 sensor into threaded boss on exhaust header. 


3. Using O2 SENSOR SOCKET (Part No. HD-48262), tighten 
to 30-44 ft-lbs (40.7-59.7 Nm). 


NOTE 
Verify connector halves are clean and free of grease or other 
contaminants. NEVER apply dielectric grease, cleaning agents, 
or any other lubricants, sealants or fluids to O2 sensor con- 
nectors. Any such application will result in signal trouble and 
sensor failure. 


4. Front Exhaust Header: Connect front O2 sensor con- 
nector [138], 2-place Amp (Tyco). Secure connector and 
harnesses to back of cross brace with new cable straps. 


5. Rear Exhaust Header: Connect rear O2 sensor connector 
[137], 2-place Amp (Tyco), and tuck under starter. 


6. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


pm 
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FUEL INJECTORS 


4.16 


GENERAL 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


Refer to the electrical diagnostic manual for information on the 
function and testing of the fuel injectors. 


REMOVAL 


1. Remove 
MODULE. 


induction module. See 4.13 INDUCTION 


2. Remove T25 TORX screw to release fuel supply tube 
clamp from fuel rail. 


3. SeeFigure 4-32. Rotate fuel supply tube clamp 90 degrees 
in a clockwise direction and then remove from groove in 
fuel supply tube fitting. 


4. Pull fuel supply tube from fuel rail bore and remove two 
O-rings and two sealing washers. Discard O-rings and 
sealing washers. 


5. Pull fuel injectors with attached fuel rail from induction 
module. To overcome the resistance of the bottom O-ring 
on both fuel injectors, gently rock assembly back and forth 
while pulling. 


6. Pull fuel injectors from fuel rail. To overcome the resistance 
of the top O-ring, gently rock each fuel injector while 
pulling. 


7. Remove O-rings from fuel injectors. Discard O-rings. 
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Figure 4-32. Rotate Fuel Supply Tube Clamp 


INSTALLATION 


1. Apply a very light film of clean engine oil to new O-rings. 
Install O-rings on fuel injectors. 


2. Push open end of fuel injectors (opposite cone spray) into 
fuel rail. 


3. Rotate fuel injectors, so that the electrical connectors are 
on the outboard side. Push cone spray end of fuel injectors 
into bores of induction module until slot at bottom of fuel 
rail engages machined tab at top of induction module. 


4. Install new O-ring and sealing washer in fuel rail bore. 
Install second O-ring and second sealing washer. 


5. Push fuel supply tube into fuel rail bore. 


6. Rotate fuel supply tube in a clockwise direction until 
tapered end of quick connect fitting is pointing upward. 
Now rotate tube an additional 90°, so that fitting is pointing 
rearward (toward TCA on induction module). 


7. Engage slot on fuel supply tube clamp in groove of fuel 
supply tube fitting. Rotate fuel supply tube clamp 90? in a 
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counter-clockwise direction until curled lip on fuel supply 8. 


Align thru holes in fuel rail and fuel supply tube clamp with 
tube clamp engages flange on fuel rail. 


threaded hole in induction module. Install T25 TORX screw 
and tighten to 66-82 in-Ibs (7.5-9.3 Nm). 


9. Install induction module. 4.13 INDUCTION MODULE. 
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FUEL PUMP 


4.17 


GENERAL 


AWARNING 


When servicing the fuel system, do not smoke or allow 
open flame or sparks in the vicinity. Gasoline is extremely 
flammable and highly explosive, which could result in 
death or serious injury. (00330a) 


Carefully inspect tubes for cuts, tears, holes or other damage. 
Replace fuel pump if any damage is found. Even a small hole 
can cause a reduction in fuel pressure. 


Refer to the electrical diagnostic manual for information on the 
function and testing of the fuel pump. 


REMOVAL 
1. Remove top plate. See 4.6 FUEL TANK TOP PLATE. 
2. Remove fuel level sender. See 4.9 FUEL LEVEL SENDER. 


3. Pull up on transfer tube bracket to release two tabs at 
bottom from slots at top of fuel pump bracket. 


4. Depress collar on each side of fitting to disconnect transfer 
tube from transfer tube bracket. 


5. SeeFigure 4-33. Pull up on rear finger and slide fuel pump 
bracket forward until four ears on bracket are free of 
catches at top of tunnel. 


6. SeeFigure 4-34. Remove fuel pump from left side of fuel 
tank. For best results, rotate fuel pump assembly 90 
degrees in a clockwise direction until transfer tube connec- 
tion is pointing rearward, and then pull from fuel tank. 


7. If necessary, further disassemble fuel pump assembly as 
follows: 
a. Reaching into fuel tank, release transfer tube from 
weld clip on right side of tunnel and remove from fuel 
tank. 


b. Depress arms on fuel inlet strainer and remove from 
slots in fuel pump housing. 


c. Inspect the condition of the fuel pump wiring. If the 
wiring needs to be replaced, see 4.17 FUEL PUMP, 
Fuel Pump and Fuel Level Sender Wire Harness. 


1. Fuel pump bracket (rear finger) 
2. Transfer tube/bracket 


3. Fuel pump to fuel filter fitting 


Figure 4-33. Rear Finger (Fuel Pump Bracket) 
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Figure 4-34. Fuel Pump Assembly 


INSTALLATION 


1. If removed, assemble fuel pump assembly as follows: 


a. Reaching into fuel tank, capture transfer tube in weld 
clip on right side of tunnel. 


b. Install fuel inlet strainer at bottom of fuel pump enga- 
ging arms in slots of fuel pump housing. 


2. Install fuel pump into left side of fuel tank. For best results, 
hold fuel pump assembly, so that transfer tube connection 
is pointing rearward, and then insert into fuel tank. Now 
rotate assembly 90? in a counter-clockwise direction. 


3. Look into fuel tank to verify that fuel inlet strainer lies flat 
and that ends are not folded under fuel pump. Also verify 
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that wire harness is still captured in molded clip at front of 
fuel pump bracket. 


4. With the finger on the fuel pump bracket pointing rearward, 
engage four ears on bracket with rear set of catches at 
top of tunnel. Push fuel pump bracket rearward until ears 
are fully engaged. 


5. Install transfer tube onto transfer tube bracket. Fit two tabs 
at bottom of transfer tube bracket into slots at top of fuel 
pump bracket. Verify that transfer tube is still captured in 
weld clip on right side of tunnel and that free end is in 
contact with bottom of fuel tank. 


6. Install fuel level sender. See 4.9 FUEL LEVEL SENDER. 
7. Install top plate. See 4.6 FUEL TANK TOP PLATE. 


FUEL PUMP AND FUEL LEVEL SENDER 
WIRE HARNESS 


Removal 


NOTE 


Damaged wiring, terminals and/or connectors requires 
replacement of the wire harness. Do not replace the special 
teflon coated wiring with ordinary bulk wire. Ordinary insulation 
materials may deteriorate when in contact with gasoline. 


1. Remove fuel pump. See 4.17 FUEL PUMP. 


2. Cutcable strap to release wire harness and both fuel pump 
and transfer tubes from arm of fuel pump bracket. 


3. Release wire harness from molded clip at front of fuel 
pump bracket. 


4. Remove connector at top of fuel pump. 


Installation 
1. Install connector at top of fuel pump. 


2. Route wire harness rearward and then forward under arm 
of fuel pump bracket. Install new cable strap at elbow 
capturing fuel pump and transfer tubes at top of arm and 
wire harness at bottom. See Figure 4-35. 


3. Route wire harness through molded clip at front of fuel 
pump bracket. See Figure 4-36. 
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4. Install fuel pump. See 4.17 FUEL PUMP. 
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Figure 4-35. Cable Wires in Cable Strap 


Figure 4-36. Capture Wires in Molded Clip 
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FUEL PRESSURE TEST 


4.18 


GENERAL 


See Figure 4-37. The fuel pump fuse is located in the fuse 
block under the left side cover. The fuel pump can be turned 
on with Digital Technician or by applying battery voltage to the 
fuel pump fuse. 


Improper fuel system pressure may contribute to one of the 
following conditions: 


e — Cranks, but won't run. 
* Cuts out (may feel like ignition problem). 


*  Hesitation, loss of power or poor fuel economy. 


NOTE 


Refer to the electrical diagnostic manual for further information 
on the function and testing of the fuel system. 
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1. Fuel pump fuse 
2. Main fuse 


Figure 4-37. Fuse Blocks 


TESTING 

PART NUMBER TOOL NAME 

HD-41182 FUEL PRESSURE GAUGE 

HD-44061 FUEL PRESSURE GAUGE ADAPTER 


NOTE 


Avoid kinking the fuel supply line when installing/removing the 
fuel pressure gauge and adapters. 


AWARNING 


To prevent spray of fuel, purge system of high-pressure 
fuel before supply line is disconnected. Gasoline is 
extremely flammable and highly explosive, which could 
result in death or serious injury. (00275a) 


1. Purge and disconnect fuel supply line. See 4.5 FUEL 
TANK, Removal. Leave the fuel pump fuse removed. 


NOTE 
Use two fuel pressure gauge adapters to prevent twisting of 
the fuel supply line. Tug on all connections to verify they are 
secure. 


2. Install fuel pressure gauge adapters as follows: 


a. See Figure 4-38. Connect two FUEL PRESSURE 
GAUGE ADAPTER (Part No. HD-44061) together. 


b. Connect fuel line to adapter assembly. 


c. Connect adapter assembly to quick-connect fitting on 
fuel tank. 
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Fuel supply line 

Adapter to fuel line 

Adapter to fuel tank 

Pressure adapter Schroeder valve union 


1. 
2. 
3. 
4. 
5. 


Fuel valve (closed position) 


Figure 4-39. Fuel Line 
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Figure 4-40. Fuel Pressure Gauge Installed (Typical) 


AWARNING 


To prevent spray of fuel, be sure quick-connect fittings 

are properly mated. Gasoline is extremely flammable and 

highly explosive, which could result in death or serious 

injury. (00268a) 

3. Verify that the fuel valve and air bleed petcock on the 
FUEL PRESSURE GAUGE (Part No. HD-41182) are 
closed. 


4. See Figure 4-39. Connect fuel pressure gauge to 
Schroeder valve closest to the fuel tank. 


5. Install fuel pump fuse. 


6. Start and idle engine to pressurize the fuel system. Open 
the fuel valve. 
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7. Position the clear air bleed tube in a suitable container 
and purge the gauge and hose of air. Close the petcock. 
8. Vary the engine speed and note the reading of the pres- 


sure gauge. Fuel pressure should remain steady at 55-62 
psi (380-425 kPa). 


NOTE 
If the fuel pressure is not within specification, see electrical 
diagnostic manual for further diagnosis. 


AWARNING 


Gasoline can drain from the fuel line and adapter when 
removed. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
Wipe up spilled fuel immediately and dispose of rags ina 
suitable manner. (00255a) 


9. Turn the engine off. Purge the fuel pressure gauge of 
gasoline and remove fuel pressure gauge from Schroeder 
valve. Install protective cap. 


10. Remove adaptor fitting assembly from fuel supply line and 
quick-connect fitting on fuel tank. 


AWARNING 


To prevent spray of fuel, be sure quick-connect fittings 
are properly mated. Gasoline is extremely flammable and 
highly explosive, which could result in death or serious 
injury. (00268a) 


11. Connect fuel supply line fitting to fuel tank quick-connect. 
Tug on fuel supply line fitting to verify that it is secure. 


12. Install left side cover. 
13. Install left side saddlebag. See 2.29 SADDLEBAGS. 
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EXHAUST SYSTEM 


4.19 


MUFFLERS 


Removal 


1. 


Remove saddlebags. See 2.29 SADDLEBAGS. 


2. See Figure 4-41. Remove two fasteners (2) and lock 
washers. 

3. Loosen clamp (23). 

4. Pull and twist muffler to remove. Repeat with other muffler. 

5. Inspect rubber mount (1) for deterioration or damage. 
Replace as necessary. 

Installation 

1. Slide new muffler clamp onto muffler. Push muffler 
squarely onto exhaust pipe. 

2. Secure muffler to bracket (3) with fasteners (2) and lock- 
washers. Tighten fasteners to 96-144 in-Ibs (10.8-16.3 
Nm). 

3. Position and tighten clamp (23) to 38-43 ft-lbs (51.5-58.3 
Nm). 

4. Install saddlebags. See 2.29 SADDLEBAGS. 


SYSTEM REMOVAL 


Ғғ oO № 


Remove saddlebags. See 2.29 SADDLEBAGS. 
Remove mufflers. See 4.19 EXHAUST SYSTEM, Mufflers. 
Remove seat. See 2.28 SEAT. 


Remove right side front footboard and brackets from frame. 
See 2.52 FOOTBOARDS AND FOOTRESTS, Rider 
Footboards. 


5. 


On HDI models, disconnect cable to exhaust valve actuator 
as follows: 


a. Locate active exhaust valve just forward of the right 
side muffler. Push cam rearward to remove tension 
from cable, and then release ball end from slot. 


b. Remove cable clip from slotted flange at front of active 
exhaust valve. 


Disconnect front and rear O2 sensor connectors. 


See Figure 4-41. Remove heat shields (10, 19, 22) from 
pipes. 
Loosen clamp (4). 


Remove fastener (6) and bracket (7). 


. Pull and twist on crossover pipe to remove (8). 


. Remove two flange nuts (17) to release front header pipe 


from studs of front cylinder head. Slide exhaust flange 
down header pipe to improve clearance around exhaust 
port. 


. Remove two flange nuts (17) to release rear header pipe 


from studs of rear cylinder head. 


. Remove flange nut (21) and carriage bolt (16). 
. Remove exhaust from motorcycle. 


. Remove and discard gaskets (13) from front and rear 


exhaust ports. 


. Inspect retaining rings (15) and flanges (14). Replace as 


necessary. 
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Rubber mount 

Fastener (4) 

Bracket (2) 

Clamp 

Gasket 

Flange bolt 

Exhaust support clamp 
Crossover pipe 

. Fastener (2) 

10. Heat shield, crossover pipe 
11. O2 Sensor (2) 

12. Transmission exhaust bracket 


CONOa rans 


. Gasket (2) 

. Exhaust flange (2) 

. Retaining ring (2) 

. Carriage bolt 

. Flange nut (4) 

. Exhaust bracket 

. Heat shields, header pipe, front 
. Worm clamps 

. Flange locknut 

. Heat shield, header pipe, rear 
. Muffler clamp (2) 

. Muffler (2) 


Figure 4-41. Exhaust System 


SYSTEM INSTALLATION 


1. If removed, install transmission exhaust bracket (12) and 
tighten fasteners (9) to 84-132 in-Ibs (9.5-14.9 Nm). 


2. Install new gaskets in both the front and rear cylinder head 
exhaust ports with the tapered side out. 
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Place exhaust header pipe into position on motorcycle 
and start two exhaust flange nuts to secure front header 
pipe to studs of front cylinder head. 


See Figure 4-41. Roll pipe into position at rear cylinder, 
making sure welded bracket on header pipe is below the 
side exhaust bracket (18). 


HOME 


5. Start two exhaust flange nuts to secure rear header pipe 
to studs of rear cylinder head. 


6. Secure header pipe to side exhaust bracket (18) with 
carriage bolt (16) and flange nut (21). Do not tighten at 
this time. 


7. Slide new clamp (4) onto crossover pipe. 


8. Install new gasket (5). Twist and push crossover pipe (8) 
onto exhaust header pipe. 


9. Install exhaust support clamp (7) and secure with fastener 
(6). Do not tighten. 


10. Install mufflers. See 4.19 EXHAUST SYSTEM, Mufflers. 


NOTE 
Verify that the exhaust pipes do not contact the motorcycle 
frame or any mounted components. 


11. Tighten the exhaust system as follows: 


a. Tighten the top nut of the front cylinder head exhaust 
flange to 9-18 in-Ibs (1-2 Nm). Tighten the bottom 
nut to 100-120 in-Ibs (11.3-13.6 Nm). Final tighten 
the top nut to 100-120 in-Ibs (11.3-13.6 Nm). 


b. Tighten the bottom nut of the rear cylinder head 
exhaust flange to 9-18 in-Ibs (1-2 Nm). Tighten the 
top nutto 100-120 in-Ibs (11.3-13.6 Nm). Final tighten 
the bottom nut to 100-120 in-Ibs (11.3-13.6 Nm). 


c. Tighten flange locknut (21) to 20-25 ft-lbs (27.1-33.9 
Nm). 

d. Tighten crossover pipe clamp (4) to 25-30 ft-Ibs (33.9- 
40.7 Nm). 


e. Tighten fastener (6) to 14-18 ft-Ibs (19.0-24.4 Nm). 


NOTES 
* Verify that the heat shields do not contact the motorcycle 
frame or any mounted components. 


e бее Figure 4-42. Install crossover pipe heat shield with 
the longer straight portion toward the muffler. 


12. 


13. 


14. 


15. 


16. 
17. 


Install heat shields. Position each worm drive clamp so 
that screw is on the outboard side in the most accessible 
position and tighten to 20-40 in-Ibs (2.3-4.5 Nm). 


Connect O2 sensor connectors and install new cable 
straps to secure front connector to back of cross brace. 


On HDI models, connect cable to exhaust valve actuator 

as follows: 

a. Install cable clip onto slotted flange at front of active 
exhaust valve. 


b. Push cam rearward and install ball end of cable into 
slot. Verify that cable is properly seated in channel of 
active exhaust valve. 


Install right side front footboard and brackets. See 
2.52 FOOTBOARDS AND FOOTRESTS, Rider Foot- 
boards. 


Install seat. See 2.28 SEAT. 
Install saddlebags. See 2.29 SADDLEBAGS. 


Figure 4-42. Crossover Pipe Heat Shield 
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ACTIVE EXHAUST (HDI) 


4.20 


EXHAUST VALVE ACTUATOR 


Removal 


See Figure 4-43. Remove two fasteners (4) and washers (3) 
to release active exhaust valve actuator (2) from bottom of 
battery tray (1). 


Installation 


Install two fasteners to secure active exhaust valve actuator 
to bottom of battery tray. Tighten screws to 32-40 in-Ibs (3.6- 
4.5 Nm). 
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Battery tray 
Actuator 
Washer 
Fastener 


вома 


Figure 4-43. Active Exhaust Actuator 


EXHAUST VALVE ACTUATOR CABLE 
Removal 


1. Remove exhaust valve actuator. See 4.20 ACTIVE 
EXHAUST (HDI), Exhaust Valve Actuator. 


2. Remove cable as follows: 


a. Push on metal sleeve at end of cable housing to 
release plastic insert from slot in cable guide. 


b. Release cable from groove at center of actuator wheel 
and gently pull barrel end from hole. 


3. See Figure 4-44.Release cable housing (2) from cable 
clip (1). 
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2. Install 


Installation 


1. Install cable as follows: 
a. Gently push barrel end into hole in actuator wheel 
until cable engages groove at center. 


b. Push on metal sleeve at end of cable housing to 
engage plastic insert in slot of cable guide. 


exhaust valve actuator. See 4.20 ACTIVE 
EXHAUST (HDI), Exhaust Valve Actuator. 


3. See Figure 4-44. Secure cable housing (2) with cable clip 


(1). 


1. Cable clip 


2. Cable housing 


Figure 4-44. Cable Routing 


ACTIVE EXHAUST VALVE 
General 


The active exhaust valve is not repairable. Replace the rear 
exhaust header pipe if the valve is damaged or fails. See 
4.19 EXHAUST SYSTEM. 


ma 


OME 


INTAKE LEAK TEST 


4.21 


GENERAL 


AWARNING 


Do not allow open flame or sparks near propane. Propane 
is extremely flammable, which could cause death or ser- 
ious injury. (00521b) 


AWARNING 


Read and follow warnings and directions on propane 
bottle. Failure to follow warnings and directions can result 
in death or serious injury. (00471b) 


NOTES 


To prevent false readings, keep air cleaner cover installed 
when performing test. 


Do not direct propane into air cleaner; false readings will 
result. 


Be careful when testing vehicle with Screamin' Eagle air 
cleaner assembly. This type of air cleaner has an open 
backing plate. Even with air cleaner cover on, directing 
nozzle too close to backing plate can give false readings. 


LEAK TESTER 
PART NUMBER TOOL NAME 
HD-41417 PROPANE ENRICHMENT KIT 


Parts List 

e Standard 14 oz. propane cylinder. 

* PROPANE ENRICHMENT KIT (Part No. HD-41417). 
Tester Assembly 


1. See Figure 4-45. Make sure valve knob (6) is closed (fully 
clockwise). 


2. Screw valve assembly (5) onto propane bottle (1). 


Tester Adjustment 
See Figure 4-45. Press and hold trigger button (8). 


= 


2. Slowly open valve knob (6) until pellet in flow gauge (7) 
rises to between 5 and 10 SCFH on gauge. 
3. Release trigger button. 
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Propane bottle 
Nozzle 

Copper tube 
Hose 

Valve assembly 
Valve knob 
Flow gauge 
Trigger button 
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Напдег 


Figure 4-45. Leak Tester 


PROCEDURE 


1. Start engine. 


2. Warm up engine to operating temperature. 


NOTE 
Do not direct propane stream toward air cleaner. If propane 
enters air cleaner, a false reading will be obtained. 


3. See Figure 4-46. Aim nozzle (3) toward possible sources 
of leak such as intake manifold mating surfaces. 


4. Press and release trigger button (2) to dispense propane. 
Tone of engine will change when propane enters source 
of leak. Repeat as necessary to detect leak. 
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5. When test is finished, close valve knob (turn knob fully 
clockwise). 
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1. Propane bottle 
2. Trigger button 
3. Nozzle 


Figure 4-46. Checking for Leaks 
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EVAPORATIVE EMISSIONS CONTROL (CA 


MODELS) 


4.22 


GENERAL 


Motorcycles sold in some markets are equipped with an 
evaporative (EVAP) emissions control system. See Figure 4-47. 
The EVAP system functions as follows: 


* The fuel vapor vent tube connected to the vapor valve оп 
the fuel tank top plate allows fuel vapors in the fuel tank 
to be vented to the charcoal canister. If the motorcycle is 
tipped, the vapor valve also prevents the loss of gasoline 
through the vent tube. 


* Under certain engine conditions, the ECM (working in 
conjunction with the EFI system relay) opens the purge 
solenoid. Negative pressure (vacuum) draws the fuel 
vapors stored in the charcoal canister through the purge 


tube to the induction module, where they are burned as 
part of the normal combustion process. 


AWARNING 


Keep evaporative emissions vent lines away from exhaust 
and engine. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00266a) 


NOTE 


The EVAP system has been designed to operate with a min- 
imum of maintenance. Check that all tubes are correctly routed 
and properly connected. Also, verify that the tubes are not 
pinched or kinked, and that there is no contact with the engine 
parts. 
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Top caddy 

Purge solenoid 
Canister-to-induction module tube 
Canister-to solenoid tube 

Cable clip 
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Fuel vapor vent tube 
Fuel tank top plate 
Fastener (2) 
Charcoal canister 
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Figure 4-47. Evaporative Emissions Control System (EVAP) 
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VAPOR VALVE 


NOTE 
See Figure 4-48. The vapor valve is not serviceable. Damage 


or failure of the vapor valve requires replacement of the fuel 
tank top plate. See 4.6 FUEL TANK TOP PLATE. 
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Figure 4-48. Fuel Tank Top Plate With Vapor Valve 


FUEL VAPOR VENT TUBE 


Removal 
1. Remove seat. See 2.28 SEAT. 


2. Remove fuel tank console: 


a. Remove screws to release front and rear of console 
from fuel tank. 


b. Layaclean shop towel on forward part of rear fender. 


c. FLHR/C: Remove console and lay upside down on 
shop towel. 


d. FLHX, FLHT/C/U, FLTR: Remove filler cap. Remove 
console and lay upside down on shop towel. Install 
filler cap. 


3. See Figure 4-47. Remove fuel vapor vent tube (6) from 
vapor valve fitting on fuel tank top plate (7). 


4. Disconnect vent tube from fitting on canister (9). 


5. Remove vapor vent tube from motorcycle. 


Installation 


1. See Figure 4-47. Connect fuel vapor vent tube (6) onto 
vapor valve fitting of fuel tank top plate (7). 


2. Connect vent tube to fitting on charcoal canister (9) marked 
"TANK". 
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3. Install fuel tank console: 
a. FLHR/C: Position console on fuel tank. 


b. FLHX,FLHT/C/U, FLTR: Remove filler cap and pos- 
ition console on fuel tank. Install filler cap. 


c. Verify harnesses and vent tube are not pinched. 


d. Install screws to fasten front and rear of console to 
fuel tank. 


e. Tighten screws to 36-60 in-Ibs (4.1-6.8 Nm). 
4. Install seat. See 2.28 SEAT. 
CANISTER-TO-SOLENOID TUBE 


Removal 
1. Remove seat. See 2.28 SEAT. 


2. See Figure 4-49. Remove purge tube (2) from fitting of 
purge solenoid and canister. 


Installation 
1. Install end of purge tube with curved hose onto lower fitting 
of canister. 


2. Install opposite end onto purge solenoid. 
3. Install seat. See 2.28 SEAT. 


SOLENOID-TO-INDUCTION MODULE TUBE 
Removal 

1. Remove seat. See 2.28 SEAT. 

2. Remove fuel tank. See 4.5 FUEL TANK. 


3. See Figure 4-49. Remove purge tube (3) from purge 
solenoid. 


4. Remove cable clip on purge tube from frame backbone. 
5. Disconnect tube from fitting on induction module. 
6. Remove purge tube from motorcycle. 


Installation 


1. Route purge tube rearward under frame crossmember 
and into area near purge solenoid, then along bottom of 
frame backbone toward induction module. Connect to fit- 
ting on induction module. 


2. See Figure 4-49. Route purge tube under frame cross- 
member and install on upper fitting (3) of purge solenoid. 


3. Secure purge tube to bottom of frame backbone with new 
retainer. 


4. Install fuel tank. See 4.5 FUEL TANK. 
5. Remove seat. See 2.28 SEAT. 


1. Fuel vapor vent tube 
2. Canister-to-solenoid purge tube 
3. Solenoid-to-induction module purge tube 


Figure 4-49. Purge Tube Connections 


PURGE SOLENOID 


Removal 
1. Remove seat. See 2.28 SEAT. 


2. Remove top electrical caddy and remove purge solenoid 
from caddy. Lay caddy aside. See 7.7 ELECTRICAL 
CADDIES. 


See Figure 4-50. Remove purge solenoid connector (1). 
Remove purge tubes (2, 3) from purge solenoid. 


Remove purge solenoid from motorcycle. 
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1. Purge solenoid connector 
2. Canister-to-solenoid purge tube 
3. Solenoid-to-induction module purge tube 


Figure 4-50. Purge Solenoid 


Installation 


1. See Figure 4-50. Install purge tube to induction module 
(3) onto fitting of purge solenoid closest to the connector 
cavity. 


2. Install purge tube from charcoal canister (2) onto purge 
solenoid. 


3. Install purge solenoid connector (1). 


4. Secure solenoid to top caddy and install top caddy. See 
7.7 ELECTRICAL CADDIES. 


5. Check all routing to be sure that tubes are not pinched or 
kinked, and that there is no contact with hot exhaust or 
engine parts. 


6. Install seat. See 2.28 SEAT. 

CHARCOAL CANISTER 

Removal 

1. Remove seat. See 2.28 SEAT. 

Remove saddlebags. See 2.29 SADDLEBAGS. 


Remove side covers. 
Remove battery. See 1.17 BATTERY MAINTENANCE. 


Remove two fasteners to free top caddy hold-down 
bracket. 
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6. See Figure 4-51. Remove cable strap (1) securing main 
harness to frame near left side caddy. 


7. Remove screws (2) securing left side caddy to frame. 


8. SeeFigure 4-52. Disconnect fuel vapor vent tube (1) from 
canister fitting marked "TANK." 


9. Disconnect purge tube (2) from canister fitting marked 
"PURGE." 


10. See Figure 4-53. Remove three ground ring terminals from 
left ground stud (1). 


11. Remove two ground ring terminals from right ground stud 
(2). 


12. Remove two screws to release charcoal canister from 
frame cross member. 


13. Work canister down into battery tray, right end first, and 
remove from motorcycle. 


Installation 


1. Slide the charcoal canister under electrical harnesses, fit- 
ting end first, and work into place. 


2. Secure canister with two screws and tighten to 10-15 in- 
Ibs (1.1-1.7 Nm). 


3. See Figure 4-53. Install three ground ring terminals on 
left-side ground stud (1). 


4. Install two ground ring terminals on right-side ground stud 
(2). Battery chassis ground terminal should be placed on 
stud first. 


5. See Figure 4-52. Connect purge tube (2) (charcoal canister 
to purge solenoid) to lower canister fitting marked 
"PURGE." 


6. Connect fuel vapor vent tube (1) (vapor valve to charcoal 
canister) to upper canister fitting marked "TANK." 


7. See Figure 4-51. Install left side caddy and tighten two 
screws (2) to 72-96 in-Ibs (8.1-10.9 Nm). 


8. Secure main harness to frame with cable strap (1). 
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1. Cable strap 
2. Fasteners 


Figure 4-51. Left Electrical Caddy 


uel vapor vent tube 
urge tube 
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Figure 4-52. Purge Tube Connections 
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1. Left ground stud 
2. Right ground stud 


Figure 4-53. Chassis Ground Studs 


9. Check all routing to be sure that tubes are not pinched or 
kinked, and that there is no contact with hot exhaust or 
engine parts. 


10. Install top caddy hold-down bracket. Tighten two fasteners 
to 32-40 in-Ibs (3.6-4.5 Nm) . 


11. Install battery. See 1.17 BATTERY MAINTENANCE. 


12. Install side covers. 
13. Install saddlebags. See 2.29 SADDLEBAGS. 
14. Install seat. See 2.28 SEAT. 
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FASTENER TORQUE VALUES 
FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


5.1 


FASTENER TORQUE VALUE NOTES 

Chain tensioner fasteners 15-19 ft-lbs 20.3-25.8 Nm |5.4 DRIVE COMPONENTS, Installation 

Clutch diaphragm spring retainer bolts | 90-110 in-Ibs | 10.2-12.4 Nm 5.6 CLUTCH, Clutch Pack Only 

Clutch hub mainshaft nut 70-80 ft-Ibs 94.9-108.5 Nm [5.4 DRIVE COMPONENTS, Installation 

Compensating sprocket bolt 100 ft-Ibs 135.7 Nm 5.4 DRIVE COMPONENTS, Installation/Initial 
torque then back off one turn. 

Compensating sprocket bolt 140 ft-lbs 190.0 Nm 5.4 DRIVE COMPONENTS, Installation/Final 
torque 

Diaphragm spring retainer bolts 90-110 in-Ibs | 10.2-12.4 Nm |5.6 CLUTCH, Clutch Pack and Bearing 

Primary cover fasteners 108-120 т-№$ | 12.2-13.6 Nm |5.3 PRIMARY CHAINCASE COVER, Installa- 
tion/See sequence in the procedure 

Sealing fasteners 25-27 ft-lbs 33.9-36.6 Nm [5.5 PRIMARY CHAINCASE HOUSING, Installation 

Shift lever fasteners 18-22 ft-lbs 24-30 Nm 5.3 PRIMARY CHAINCASE COVER, Installation 

Shift lever shaft fastener 90-110 in-Ibs 10.2-12.4 5.3 PRIMARY CHAINCASE COVER, Installation 

Transmission lockplate screws 84-132 in-Ibs 9.5-14.9 Nm |5.7 TRANSMISSION SPROCKET, Installation/LOC- 
TITE patch, use 3-5 times 

Transmission sprocket nut 100 ft-lbs 136.0 Nm 5.7 TRANSMISSION SPROCKET, Installation/Right 
hand threads, initial torque only, apply several 
drops of LOCTITE THREADLOCKER 271 (red) to 
last few threads. 

Transmission sprocket nut 35 ft-lbs 47.5 Nm 5.7 TRANSMISSION SPROCKET, Installation/Plus 
an additional 35-45 degrees final torque 
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SPECIFICATIONS: DRIVE 


5.2 


SPECIFICATIONS 
Table 5-3. Gear Ratios: 2009 Touring Models 
Table 5-1. Sprocket Teeth: 2009 Touring Models GEAR RATIO 
DRIVE ITEM NUMBER OF 1st Gear 9.533 
TEETH 2nd Gear 6.650 
Primary Engine 34 3rd Gear 4.938 
Clutch 46 4th Gear 4.000 
Final Transmission 32 5th Gear 3.407 
Rear wheel 68 6th Gear 2.875 
Table 5-2. Clutch Specifications NOTE 
Overall gear ratios indicate number of engine revolutions 
CLUTCH DESCRIPTION required to drive rear wheel one revolution. 
Type Wet-multiple disc 
Clutch lever freeplay 1/16-1/8 in. 
(after internal adjustment) (1.6-3.2 mm) 
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PRIMARY CHAINCASE COVER 


5.3 


GENERAL 


INSTALLATION 


The primary chaincase is a sealed housing containing the 
primary chain, chain tensioner, clutch, engine compensating 
sprocket and alternator. 


For information on primary chain lubrication, see 1.7 PRIMARY 
CHAIN. 


REMOVAL 


AWARNING 


To prevent accidental vehicle start-up, which could cause 
death or serious injury, disconnect negative (-) battery 
cable before proceeding. (00048a) 


1. Disconnect negative battery cable. 


2. Drain the primary chaincase lubricant. See 1.7 PRIMARY 
CHAIN, Chaincase Lubricant. 


3. Remove left passenger footboard from rear fork bracket. 


4. Remove fastener to release front footboard forward bracket 
from frame weldment. Remove two fasteners to free jiffy 
stand and front footboard rear bracket from frame weld- 
ment as an assembly. 


5. Remove heel and toe shift lever fasteners from shift lever 
shaft and pull shift levers from shift lever shaft. Remove 
rubber spacer. An alternate method is to remove socket 
head fastener to release inner shift arm then pull shift lever 
shaft and heel toe shift lever assembly from primary 
chaincase bore. 


6. See Figure 5-1. Remove nine short (1) and four long (2) 
cover fasteners and cover. 
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1. Short cover fasteners 


NOTE 


The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


1. See Figure 5-2. Install new cover gasket (1). 


2. See Figure 5-1. Install nine short (1) and four long (2) 
primary cover fasteners in positions shown. Snug 
fasteners. 


3. See Figure 5-3. Tighten primary cover fasteners to 108- 
120 in-Ibs (12.2-13.6 Nm) іп the sequence shown. 
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1. Cover gasket 
2. Primary chaincase cover 


3. Mass dampener/screw (Japan only) 


2. Long cover fasteners 


Figure 5-1. Primary Chaincase Cover: Touring Models 


Figure 5-2. Primary Chaincase Cover Gasket 


2009 Touring Service: Drive 5-3 


sm003718 


Figure 5-3. Primary Chaincase Cover Torque Sequence: 
Touring Models 


CAUTION 


Do not overfill the primary chaincase with lubricant. 
Overfilling can cause rough clutch engagement, incom- 
plete disengagement, clutch drag and/or difficulty in 
finding neutral at engine idle. (00199b) 


4. Place motorcycle in an upright position and fill primary 
chaincase. See 1.7 PRIMARY CHAIN, Chaincase Lub- 
ricant. 
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If installing heel-toe shift levers onto shift lever shaft: 


a. 


Install inboard shift lever (toe) onto splines of shift 
lever shaft. When properly installed, fastener hole is 
countersunk at the top. 


Install outboard shift lever (heel) onto splines of shift 
lever shaft. When properly installed, fastener hole is 
countersunk at the bottom. 


Install fasteners to fasten heel-toe shift levers to shift 
lever shaft. Tighten shift lever fasteners to 18-22 ft- 
lbs (24-30 Nm). 


If just installing inner shift arm onto shift lever shaft: 


a. 


Install rubber spacer onto shift lever shaft. Install shift 
lever shaft into primary chaincase bore. 


Install inner shift arm onto splines of shift lever shaft. 


Install fastener to attach inner shift arm to shift lever 
shaft. Tighten fastener to 90-110 in-Ibs (10.2-12.4). 


Install jiffy stand and rider footboard. See 2.52 FOOT- 
BOARDS AND FOOTRESTS. 


Install passenger left footboard. See 2.52 FOOTBOARDS 
AND FOOTRESTS. 


Connect negative battery cable. 


HOME 


DRIVE COMPONENTS 


5.4 


REMOVAL 
PART NUMBER TOOL NAME 
HD-48219 PRIMARY DRIVE LOCKING TOOL 


NOTES 


To remove the primary chain, remove compensating sprocket, 
clutch assembly and primary chain as an assembly: 


= 


Disconnect the battery, negative cable first. 


2. Remove primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Removal. 

3. See Figure 5-4. Secure chain tensioner with a cable tie 
as shown. Make sure the tail of the cable tie hangs down 
past the primary housing when secured. This will serve 
as a reminder to remove the cable tie before installing the 
primary cover during assembly. 

4. See Figure 5-5. Remove chain tensioner fasteners (2) and 


remove chain tensioner (1). 


NOTE 
Marking one of the outboard links of the primary chain to help 
identify the original direction of rotation during assembly may 
prolong service life. 


5. Use a colored marker to mark one of the links of the 
primary chain to help identify the original direction of 
rotation during assembly. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


6. See Figure 5-6. Loosen locknut (3). 


7. Remove retaining ring (1) and release plate (2). 


AWARNING 


Do not apply heat to remove the clutch hub nut. Fuel vapor 
and possible fuel mixture in crankcase oil is extremely 
flammable and highly explosive, which could result in 
death or serious injury. (00440b) 


NOTES 
Use only PRIMARY DRIVE LOCKING TOOL (Part No. HD- 
48219) to remove and install components. Do not use 
PRIMARY DRIVE LOCKING TOOL (Part No. HD-41214) 
to remove or install components. Damage to components 
can occur if this tool is used. 


The mainshaft nut has left-hand threads. Turn clockwise 
to remove. 


See Figure 5-7. Install PRIMARY DRIVE LOCKING 
TOOL (Part No. HD-48219) (2) between the teeth of the 
engine and clutch sprockets as shown. Rotate clutch hub 
mainshaft nut (4) clockwise to remove. 


© 


9. See Figure 5-8. Install PRIMARY DRIVE LOCKING 


TOOL (Part No. HD-48219) (2) between the teeth of the 
engine and clutch sprockets as shown. Rotate compens- 
ating sprocket bolt (1) counterclockwise to remove. 


10. See Figure 5-9. Remove bolt (6) and washer (5). 


11. Remove clutch assembly, primary chain and compensating 
sprocket assembly as a single assembly. 


Figure 5-4. Securing Chain Tensioner 


1. Chain tensioner 
2. Chain tensioner fasteners 


Figure 5-5. Chain Tensioner 
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1. Retaining ring 
2. Release plate 
3. Locknut 


Figure 5-6. Clutch 


1. Bolt 


2. Primary drive locking tool 


Engine sprocket 

Primary drive locking tool 
Clutch sprocket 
Mainshaft nut 


Pens 


Figure 5-8. Removing Compensating Sprocket Bolt 
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Rotor 

Sliding cam 
Compensating sprocket 
Shaft extension 
Washer 

Bolt 


1. 
2. 
3. 
4. 
5. 
6. 


Figure 5-7. Removing Clutch Hub Mainshaft Nut 
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Figure 5-9. Compensating Sprocket 


INSTALLATION 


PART NUMBER TOOL NAME 


HD-48219 PRIMARY DRIVE LOCKING TOOL 


NOTE 


The primary chain, compensating sprocket and clutch assembly 
must be installed as an assembly. 


HOME 


= 


See Figure 5-9. Apply a thin layer of primary chaincase 
oil, to the inner diameter of the compensating sprocket (3) 
and the splines of shaft extension (4). Assemble shaft 
extension, compensating sprocket and sliding cam (2). 
Place primary chain over compensating sprocket 
assembly. 


2. Place drive components (primary chain, compensating 
sprocket assembly, and clutch assembly) into position. 


3. Clean all residual locking agent from the threads of the 
sprocket shaft and prime. 


4. Install new compensating sprocket bolt (6). Install bolt and 
washer (5) hand tight. 


NOTE 
Clutch hub mainshaft nut has left-hand threads. 


5. Clean and prime threads of mainshaft nut and apply two 
drops of LOCTITE THREADLOCKER 262 (red) to the 
threads. Start nut onto mainshaft and hand-tighten. 


NOTE 
The following step requires that PRIMARY DRIVE LOCKING 
TOOL (Part No. HD-48219) be reversed during the procedure. 


6. See Figure 5-10. Install PRIMARY DRIVE LOCKING 
TOOL (Part No. HD-48219) as shown. Tighten compens- 
ating sprocket bolt as follows: 


a. Tighten bolt to 100 ft-lbs (135.7 Nm). Reverse the 
DRIVE LOCKING TOOL and loosen bolt one full turn. 


b. Again install the tool as shown in Figure 5-10 and 
tighten to final torque of 140 ft-lbs (190.0 Nm). 


7. See Figure 5-11. Install PRIMARY DRIVE LOCKING 
TOOL (Part No. HD-48219) as shown. Tighten clutch hub 
mainshaft nut to 70-80 ft-lbs (94.9-108.5 Nm). Remove 
primary drive locking tool. 


8. See Figure 5-12. Install release plate (5) with locknut (2) 
and adjuster screw (3) into clutch hub bore. The word 
"OUT" stamped on the release plate should face outward. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


9. Inspect retaining ring (4) and replace if necessary. Install 
retaining ring in clutch hub bore to lock release plate in 
position. Verify that the retaining ring is completely seated 
in the groove. 


10. Adjust clutch. See 1.11 CLUTCH, Adjustment. 


NOTE 


Primary chain tensioner is non-repairable. If tensioner is worn 
or damaged, assembly must be replaced. 


11. See Figure 5-13. If primary chain tensioner becomes dis- 
assembled, assemble in order shown. 


12. See Figure 5-14. Locate end of spring rod (2) on roll pin 
(3). 


13. See Figure 5-15. Slide wedge (2) of primary chain ten- 
sioner in direction of arrow until all travel is removed. Hold 
shoe (1) and wedge (2) together. 


14. See Figure 5-16. Insert cable tie (2) as shown to hold 
wedge in place. Make sure end of cable tie is located 
below primary chain tensioner to serve as a reminder to 
remove cable tie before installing primary cover. 


NOTE 
Primary chain tensioner will not complete chain adjustment 
until vehicle is ridden. Vehicle must be test ridden after ten- 
sioner remova(l/installation to verify proper adjustment. 


15. See Figure 5-17. Install primary chain tensioner (1) and 
tighten fasteners (2) to 15-19 ft-lbs (20.3-25.8 Nm). 
Remove cable tie. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed to 
prevent primary chaincase leaks. 


16. Install primary chaincase cover and fill with lubricant. See 
5.3 PRIMARY CHAINCASE COVER, Installation. 


1. Bolt 


2. Primary drive locking tool 


Figure 5-10. Installing Compensating Sprocket Bolt 
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1. Primary drive locking tool 
2. Mainshaft nut 


Figure 5-11. Installing Clutch Hub Mainshaft Nut 
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Figure 5-12. Clutch 
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Figure 5-13. Primary Chain Tensioner Assembly 
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1. Shoe 
2. Spring rod 
3. Roll pin 
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1. Primary chain tensioner 
2. Cable tie 


Figure 5-14. Spring Rod Location 


Figure 5-16. Securing Primary Chain Tensioner 
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1. Shoe 
2. Wedge 


Figure 5-15. Primary Chain Tensioner 


1. Chain tensioner 
2. Chain tensioner fasteners 


Figure 5-17. Chain Tensioner 
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PRIMARY CHAINCASE HOUSING 


5.5 


REMOVAL 


AWARNING 


To prevent accidental vehicle start-up, which could cause 
death or serious injury, disconnect negative (-) battery 
cable before proceeding. (00048a) 


1. Disconnect negative battery cable. 


2. Remove primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Removal. 


3. Remove starter. See 7.9 STARTER, Removal. 

4. Remove primary chain, clutch, and compensating sprocket. 
See 5.4 DRIVE COMPONENTS, Removal. 

5. See Figure 5-18. Remove five sealing fasteners (5) and 


remove primary chaincase housing (10). Discard the 
crankcase gasket (12) and sealing fasteners. 


Seal 

Lock ring 

Bearing 

Dowel pin 

Sealing fastener (5) 
Chain tensioner fasteners 
Chain tensioner 

Drain plug and o-ring 

. Shifter shaft bushings 

10. Crankcase gasket 

11. Primary chaincase housing 


PONOAPena 


Figure 5-18. Primary Chaincase Housing 


INSPECTION 
1. Inspect primary chaincase for cracks or damaged gasket 
surface. 
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2. Check the mainshaft bearing. Replace if bearing does not 
rotate freely. Replace the lip seal. See 5.5 PRIMARY 
CHAINCASE HOUSING, Mainshaft Bearing and Lip Seal. 


3. Inspect shifter shaft bushings. Replace if worn or dam- 
aged. See 5.5 PRIMARY CHAINCASE HOUSING, Shifter 
Shaft Bushings. 


MAINSHAFT BEARING AND LIP SEAL 
Removal 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


1. Remove lip seal from bearing bore on transmission side 
of primary chaincase. Use a seal remover or rolling head 
pry bar for best results. 


2. Remove retaining ring from groove on transmission side 
of bearing. 


3. Support inner primary chaincase on transmission side of 
bearing. 


NOTE 
Support inner primary chain case area on transmission side 
while pressing bearing out of primary chaincase. The force 
needed to remove bearing may cause damage to primary chain 
case. 


4. Place primary chaincase in arbor press. Press out bearing 
from clutch side applying pressure to the outer race. 


Installation 


1. Inspect the bearing bore to verify that it is clean and 
smooth. Install retaining ring in groove on pulley side of 
primary chaincase. 


2. Place primary chaincase in arbor press with the transmis- 
sion side up. 


3. Supportthe bearing support area on the clutch side of the 
primary chaincase. 


NOTE 
Support the bearing support area on clutch side while pressing 
bearing into bore. The force needed to press bearing into 
position may force and unsupported primary chain case to 
become damaged. 


4. Apply а thin film of oil to outer diameter of bearing. 


5. Applying pressure to the outer race, press new bearing 
letter side up, into bore until it makes solid contact with 
the bearing support area. 


6. See Figure 5-19. Retaining ring (1) must be oriented as 
shown to prevent blocking of oil passage (2). Install 
retaining ring to lock position of bearing in bore. Verify that 
the ring is fully seated in the groove and is in proper orient- 
ation. 


NOTES 


* The lip garter spring side of the oil seal is also identified 
by the words "OIL SIDE". 


*  Installoil seal with a seal driver that will press only against 
outer rim of oil seal, NOT against the inner area. 


* The minimum allowable depth of the seal is reached when 
the outer edge of the seal carrier is flush with the machined 
surface of the primary housing. The maximum allowable 
depth of the seal is reached when the seal carrier contacts 
the mainshaft bearing snap ring. 


7. Install mainshaft oil seal: 

a. Lubricate the O.D. of the new seal with clean engine 
oil. 

b. See Figure 5-20. With the lip garter spring side 
(stamped "oil side") facing toward the bearing, press 
squarely on the outer edge of oil seal until outer edge 
of seal is flush with machined surface of inner primary 
housing. 


8. Lubricate the bearing and seal lip with multi-purpose 
grease or clean engine oil. 
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Figure 5-20. Oil Seal 


MAINSHAFT BEARING INNER RACE 


1. Retaining ring 


2. Oil passage 


Figure 5-19. Retaining Ring Orientation 


PART NUMBER TOOL NAME 

HD-34902-C MAINSHAFT BEARING INNER RACE 
REMOVER/INSTALLER 

Removal 


NOTE 
The bearing inner race must be positioned on the shaft a pre- 
cise distance to properly align with the bearing outer race in 
the primary chaincase. To remove and install the bearing inner 
race, use the combination MAINSHAFT BEARING INNER 
RACE REMOVER/INSTALLER (Part No. HD-34902-C). 


1. Зее Figure 5-21. Install end cap (2) into end of mainshaft. 


2. Position puller (3) around mainshaft, under bearing inner 
race. 


3. Turn forcing screw (4) clockwise while holding puller to 
remove bearing. 


i 
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Bearing inner race 
End cap 
Puller 
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Forcing screw 


Figure 5-21. Pulling Mainshaft Inner Bearing Race 
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Installation 


1. See Figure 5-23. Slide bearing inner race (1), chamfered 
edge first, onto mainshaft. 


NOTE 
Extension shaft has left-hand threads. 


2. Thread extension shaft (2) onto end of mainshaft . 


3. Position installer sleeve (4) over extension shaft and 
against bearing inner race. Apply graphite lubricant to 
threads of extension shaft. 


4. Place two washers (5) over threaded portion of extension 
shaft and install nut. 


5. Tighten nut (6) while holding extension shaft stationary 
with wrench on flats (3) at end of screw threads. Press 
race onto shaft so inside edge is 0.100-0.125 in. (2.540- 
3.180 mm) from main drive gear. 


6. Lubricate race with primary chaincase lubricant. 
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Figure 5-22. Mainshaft Bearing Inner Race Installer 
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Figure 5-23. Installing Bearing Race 


SHIFTER SHAFT BUSHINGS 


1. 


See Figure 5-24. Press out old bushings (1) using an arbor 
press. Inspect the bushing bore to verify that it is clean 
and smooth. 


Press new bushings into each side of the bore using an 
arbor press. Installed bushing must be flush to 0.010 in. 
(0.25 mm) below edge of bore. 
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1. Shifter shaft bushing (2) 
2. Primary chaincase 


Figure 5-24. Shifter Shaft Bushings 


INSTALLATION 


NOTE 


Cover mainshaft clutch hub splines with tape to prevent the 
splines damaging the inner primary cover oil seal. 


1. Verify pivot shaft torque. See 2.24 REAR FORK, Installa- 
tion. 


NOTE 
See Figure 5-25. In next step, be sure dowels (1) in crankcase 
gasket (2) engage holes in crankcase. 


2. See Figure 5-26. Place crankcase gasket in place on 
gasket surface (2). Be sure dowels in gasket engage dowel 
holes (3). 


3. Spread a thin film of oil on mainshaft oil seal lip and rubber 
portion of crankcase gasket. Be careful not to damage 
mainshaft seal when installing chaincase over the primary 
bearing inner race on the mainshaft. 


4. SeeFigure 5-27. Insert new sealing fasteners. 


See Figure 5-28. Tighten fasteners in sequence shown to 
25-27 ft-lbs (33.9-36.6 Nm). 


6. Install the primary chain, clutch, and compensating 
sprocket as an assembly. See 5.4 DRIVE COMPONENTS, 
Installation. 


7. Install chain tensioner assembly. 
8. Install starter. See 7.9 STARTER, Installation. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks . 


9. Install primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Installation. 


10. Fill primary chaincase with lubricant. See 1.7 PRIMARY 
CHAIN, Chaincase Lubricant. 


11. Adjust rear belt tension. 


12. Connect negative battery cable. 
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1. Dowel 
2. Crankcase gasket 


Figure 5-25. Crankcase Gasket 


1. Crankcase 
2. Gasket surface 
3. Dowel holes 


Figure 5-26. Crankcase 
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Figure 5-27. Sealing Fastener 
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Figure 5-28. Sealing Fastener Torque Sequence 
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CLUTCH 


5.6 


REMOVAL AND INSTALLATION 


To remove the clutch without disassembly or for installation 
instructions, see 5.4 DRIVE COMPONENTS, Removal. 


CLUTCH PACK ONLY 


Partial Disassembly 


This procedure can be performed on the motorcycle without 
removing the clutch shell or hub. 


1. Remove primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Removal. 


2. See Figure 5-29. Remove six bolts (1) (metric) to release 
diaphragm spring retainer (2) from clutch hub. Loosen 
each bolt gradually and in a star sequence around the 
hub. 


3. Remove diaphragm spring retainer, diaphragm spring (3) 
and pressure plate (4) from clutch hub. 


4. Remove friction plates (5, 7), steel plates (6), damper 
spring (8) and damper spring seat (9) from clutch hub (11). 
Continue with Cleaning And Inspection. 


Cleaning And Inspection 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Wash all parts in cleaning solvent, except for friction plates 
and bearing, if removed. Blow parts dry with low pressure 
compressed air. 


2. Check friction plates as follows: 


a. Blow off all lubricant from the friction plates. Do not 
wipe off with a rag. 


b. Measure the thickness of each plate with a dial caliper 
or micrometer. 


c. If the thickness of any plate is less than 0.143 in. (3.62 
mm), discard all friction plates and replace with an 
entirely new set. 


d. Look for worn or damaged fiber surface material (both 
sides). 


NOTE 
Replace all nine friction plates with an entirely new set if any 
individual plate shows evidence of wear or damage. Submerge 
and soak all friction plates in FORMULA+ TRANSMISSION 
AND PRIMARY CHAINCASE LUBRICANT (Part No. 99851- 
05, qt.) for at least five minutes. 


3. Checkthe steel plates as follows: 


a. Discard any plate that is grooved or bluish in color. 
Blue plates are likely warped or distorted. 


b. Check each plate for distortion. Lay the plate on a 
precision flat surface. Insert a feeler gauge between 
the plate and the flat surface in several places. 
Replace any steel plate that is warped more than 
0.006 in. (0.15 mm). 


4. Holding the clutch hub, rotate the clutch shell to check 
bearing for smoothness. Replace the bearing if it runs 
rough, binds or has any end play. 


5. Check the primary chain sprocket and the starter ring gear 
on the clutch shell. Replace the clutch shell if either 
sprocket or ring gear are badly worn or damaged. 


6. Check the slots that mate with the clutch plates on both 
the clutch shell and hub. Replace shell or hub if slots are 
worn or damaged. 


7. Check the diaphragm spring and diaphragm spring retainer 
for cracks or bent tabs. Obtain a new diaphragm spring 
or diaphragm spring retainer if either condition exists. 
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Bolt (6) (metric) 
Diaphragm spring retainer 
Diaphragm spring 
Pressure plate 

Friction plate (9) 

Steel plate (8) 

Narrow friction plate 
Damper spring 


9. Damper spring seat 
10. Mainshaft nut (metric) 
11. Clutch hub 

12. Retaining ring 

13. Bearing 

14. Clutch shell 

15. Retaining ring 
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Figure 5-29. Clutch Shell Assembly 
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Assembly 


NOTE 


Submerge and soak all friction plates in FORMULA+ TRANS- 
MISSION AND PRIMARY CHAINCASE LUBRICANT (Part No. 
99851-05, gt.) for at least five minutes. 


1. See Figure 5-30. Install the narrow friction plate on the 
clutch hub. Engage tabs on plate with slots in clutch shell. 


2. See Figure 5-29. Install damper spring seat (9) on clutch 
hub (11). It must sit inboard of narrow friction plate (7). 


NOTE 
See Figure 5-35. Notice damper spring (4) orientation with 
respect to damper spring seat (3). 


3. See Figure 5-29. Install damper spring (8) on clutch hub 
with the concave side out (facing away from damper spring 
seat). 


4. Install a steel plate (6) with round edge outward and then 
a friction plate (5) on the clutch hub. Install seven 
remaining sets in the same manner, alternating between 
steel plates and friction plates. 


5. Install pressure plate (4) on clutch hub aligning holes in 
plate with threaded bosses on hub. 


6. Seatdiaphragm spring (3) in recess of pressure plate with 
the concave side inward. 


7. Align holes in diaphragm spring retainer (2) with threaded 
bosses on clutch hub. Tabs on spring retainer contact flats 
on inboard side of bosses. 


8. Install six bolts (1) (metric) to secure diaphragm spring 
retainer to clutch hub. Alternately tighten the bolts to 90- 
110 in-Ibs (10.2-12.4 Nm). 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


9. Install primary chaincase cover and gasket. See 
5.3 PRIMARY CHAINCASE COVER, Installation. 


10. Fill primary chaincase with lubricant. See 1.7 PRIMARY 
CHAIN, Chaincase Lubricant. 
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1. Narrow plate 
2. Regular plate 


Figure 5-30. Friction Plates 


CLUTCH PACK AND BEARING 
Complete Disassembly 


1. Remove the primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Removal. 


2. Removeclutch assembly. See 5.4 DRIVE COMPONENTS, 
Removal. 


3. Follow all partial disassembly information under 


5.6 CLUTCH, Clutch Pack Only. 


NOTE 
To avoid possible bearing damage, do not disassemble the 
clutch shell and hub assembly unless the bearing, hub or shell 
require replacement. Replace the bearing if disassembled. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


4. See Figure 5-31. With the transmission side up, remove 
retaining ring from clutch hub groove. 


5. See Figure 5-32. Supporting clutch shell in same orienta- 
tion, use arbor press and a suitable press plug to press 
hub from bearing in clutch shell. 


6. See Figure 5-33. With the transmission side up, remove 
retaining ring from groove in clutch shell bore. 


7. See Figure 5-34. Turn clutch shell over so that transmis- 
sion side is down. Using arbor press and a suitable press 
plug, press on inner race to remove bearing from clutch 
shell bore. 


8. Continue with Cleaning and Inspection found under 
5.6 CLUTCH, Clutch Pack Only. 
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Figure 5-31. Clutch Hub Retaining Ring 
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Figure 5-32. Pressing Clutch Hub From Bearing 


Assembly 


1. Orient clutch shell in arbor press with transmission side 
up. Be sure to support clutch shell bore on sprocket side 
to avoid damage to ears on clutch basket. Using a suitable 
press plug, press against outer race until bearing contacts 
shoulder in clutch shell bore. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


2. See Figure 5-33. Install retaining ring in groove of clutch 
shell bore so that flat side of retaining ring is towards 
bearing. 


3. Turn clutch shell over so sprocket side is up. Center hub 
in bearing. Be sure that bearing inner race is supported 
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with sleeve on transmission side. Press hub into bearing 
until hub shoulder contacts bearing inner race. 


4. SeeFigure 5-31. Turn assembly over so that the transmis- 
sion side is up. Install retaining ring in groove of clutch 
hub. 


5. Place clutch assembly on bench oriented with the trans- 
mission side down. 


6. Soak all friction and steel plates in FORMULA+ TRANS- 
MISSION AND PRIMARY CHAINCASE LUBRICANT (Part 
No. 99851-05, qt.) for at least five minutes. 


7. See Figure 5-35. Install the narrow friction plate on the 
clutch hub engaging tabs on plate with slots in clutch shell. 


8. Install damper spring seat on clutch hub so that it seats 
inboard of narrow friction plate. 


9. Install damper spring on clutch hub with the concave side 
up (facing opposite damper spring seat). 


10. Install a steel plate and than a friction plate on the clutch 
hub. Install seven remaining sets in the same manner, 
alternating between steel plates and frictions plates. 


11. Install pressure plate on clutch hub aligning holes in plate 
with threaded bosses on hub. 


12. See Figure 5-36. Seat diaphragm spring (1) in recess of 
pressure plate with the concave side down. 


13. Align holes in diaphragm spring retainer with threaded 
bosses on clutch hub. Tabs on spring retainer contact flats 
on inboard side of bosses. 


14. Install six bolts (5) (metric) to secure diaphragm spring 
retainer to clutch hub. Alternately tighten 90-110 in-Ibs 
(10.2-12.4 Nm). 


15. Install clutch. See 5.4 DRIVE COMPONENTS, Installation. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


16. Install primary chaincase cover and gasket. See 
5.3 PRIMARY CHAINCASE COVER, Installation. 


17. Fill primary chaincase with lubricant. See 1.7 PRIMARY 
CHAIN, Chaincase Lubricant. 
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Figure 5-35. Clutch Stackup 
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Figure 5-34. Pressing Bearing From Clutch Shell 


Diaphragm spring 
Jam nut 

Adjuster screw 
Retaining ring 
Bolt (6) (metric) 
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Figure 5-36. Assembled Clutch 
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TRANSMISSION SPROCKET 


REMOVAL 

PART NUMBER TOOL NAME 

HD-46282A FINAL DRIVE SPROCKET LOCKING 
TOOL 

HD-47910 MAINSHAFT LOCKNUT WRENCH 

HD-94660-2 PILOT 


1. Remove primary chaincase. See 5.5 PRIMARY CHAIN- 
CASE HOUSING. 


2. Loosen drive belt tension. See 1.13 REAR BELT 
DEFLECTION. 


NOTE 
Remove sprocket nut only while transmission is installed in 
frame. Failure to do so will result in damage to transmission 
and/or transmission stand. 


3. See Figure 5-37. Remove two screws (1) and lockplate 
(2). 


4. See Figure 5-38. Install FINAL DRIVE SPROCKET 
LOCKING TOOL (Part Мо. HD-46282A) (2) so that arm 
of tool rests against bottom of rear fork pivot (1). 


NOTE 
Sprocket nut has a right-hand thread. 


5. Install PILOT (Part No. HD-94660-2) on mainshaft. 


6. Remove the sprocket nut (3) using MAINSHAFT 
LOCKNUT WRENCH (Part No. HD-47910) (1). 


7. Remove sprocket, allowing belt to slip from sprocket as 
sprocket is removed. 
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1. Rear fork pivot 
2. Final drive sprocket locking tool 
3. Mainshaft locknut 


Figure 5-38. Sprocket Nut Removal 


CLEANING AND INSPECTION 


1. Using a non-volatile cleaning solvent, clean sprocket of 
all grease and dirt. 


2. Inspect belt and sprocket. See 1.12 REAR BELT AND 
SPROCKETS, Inspection. 


3. Inspect both main drive gear and mainshaft seals. Replace 
if damaged. 


1. Screw (2) 

2. Lockplate 

3. Sprocket nut 

4. Sprocket 

5. Main drive gear 


Figure 5-37. Transmission Sprocket 
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INSTALLATION 
"xw PART NUMBER TOOL NAME 
HD-46282A FINAL DRIVE SPROCKET LOCKING 
TOOL 
HD-47910 MAINSHAFT LOCKNUT WRENCH 
HD-94660-2 PILOT 
NOTE 


Install sprocket nut only while transmission is installed in frame. 
Failure to do so will result in damage to transmission and/or 
transmission stand. 


1. Place transmission sprocket in position. Install the belt on 
the sprocket as the sprocket is installed. 


2. |f reusing the sprocket nut, apply Loctite High Strength 
Threadlocker 271 (red) to the threads of the sprocket nut. 


NOTES 
* Exercise caution to avoid getting oil on the threads of the 
sprocket nut or the integrity of the lock patch may be 
compromised. 


* The transmission sprocket nut has right-hand threads. 
Turn the nut clockwise to install on the main drive gear. 


3. SeeFigure 5-37. Carefully spread a small quantity of clean 
engine oil on the inside face of the sprocket nut (3) and 
the outside face of the sprocket (4) where the surfaces of 
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the two parts contact each other. Install the sprocket nut 
until finger tight. 


4. See Figure 5-39. Lock transmission sprocket with the 
FINAL DRIVE SPROCKET LOCKING TOOL (Part No. HD- 
46282А) (2). Arm of locking tool must rest against upper 
portion of rear fork pivot (1). 


5. Install PILOT (Part No. HD-94660-2) on mainshaft. 


6. Using MAINSHAFT LOCKNUT WRENCH (Part No. HD- 
47910), tighten sprocket nut to 100 ft-lbs (136.0 Nm) initial 
torque. 


7. SeeFigure 5-37. Relocate locking tool as when removing 
sprocket nut. 


8. Loosen sprocket nut one full turn. 
9. Relocate locking tool as shown in Figure 5-39. 
10. Tighten sprocket nut to 35 ft-lbs (47.5 Nm). 


11. See Figure 5-40. Scribe lines (3) on the transmission 
sprocket nut (1). Continue the lines onto the transmission 
sprocket (2) as shown. 


12. Tighten sprocket nut an additional 35-40 degrees. 


13. Install lockplate over transmission sprocket nut so that two 
of lockplate's four drilled holes align with sprocket's two 
tapped holes. To find the best fit, lockplate can be rotated 
to a number of positions and can be placed with either 
side facing sprocket. 


NOTE 
Maximum allowable tightening of sprocket nut is 45 degrees 
of clockwise rotation after a torque of 35 ft-lbs (47.5 Nm). Do 
not loosen sprocket nut to align holes or nut will be under 
tightened. 


14. If holes in lockplate do not align with those in sprocket, 
continue to tighten sprocket nut (up to the 45 degrees 
maximum) until sprocket and lockplate holes are in align- 
ment. 


NOTES 
• New screws have LOCTITE patches. 


* Screws can be re-used up to three times if LOCTITE High 
Strength Threadlocker 271 (red) is applied before installa- 
tion. 


* To be sure of the lockplate's security, BOTH screws must 
be installed in the lockplate. 


15. See Figure 5-37. Install two screws (1) to secure lockplate 
(2) to sprocket (4). 


16. Tighten screws to 84-132 in-Ibs (9.5-14.9 Nm). 


17. Install primary chain assembly. See 5.4 DRIVE COMPON- 
ENTS. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


18. Install primary chaincase cover and new gasket. See 
5.3 PRIMARY CHAINCASE COVER. 


19. Fill primary chaincase with lubricant. See 1.7 PRIMARY 
CHAIN. 


20. Verify pivot shaft torque. See 2.24 REAR FORK. 
21. Adjust belt tension. See 1.13 REAR BELT DEFLECTION. 


1. Rear fork pivot 
2. Final drive sprocket locking tool 


3. Mainshaft locknut 


Figure 5-39. Sprocket Nut Installation 
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1. Transmission sprocket nut 
2. Transmission sprocket 
3. Scribed lines 


Figure 5-40. Transmission Sprocket Nut Final Tightening 
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DRIVE BELT 


5.8 


REMOVAL AND ADJUSTMENT 


INSTALLATION 


Adjustment 
See 1.13 REAR BELT DEFLECTION, Setting Belt Deflection. 


Removal 
1. Remove rear wheel and rear fork. See 2.24 REAR FORK. 


2. Remove primary chain, clutch, engine compensating 
sprocket, and chain adjuster as an assembly. See 
5.4 DRIVE COMPONENTS. 


3. Remove primary chaincase housing. See 5.5 PRIMARY 


CHAINCASE HOUSING, Removal. 


4. Remove belt from transmission sprocket. 
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AWARNING 


Never bend belt forward into a loop smaller than the drive 
sprocket diameter. Never bend belt into a reverse loop. 
Over bending can damage belt resulting in premature 
failure, which could cause loss of control and death or 
serious injury. (00339a) 


1. Install belt over transmission sprocket. 


2. Install the primary chaincase housing. See 5.5 PRIMARY 
CHAINCASE HOUSING, Installation. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


3. Install primary chain assembly and primary chaincase 
cover. Fill primary chaincase with lubricant. See 5.4 DRIVE 
COMPONENTS. 


4. Install rear fork and rear wheel. See 2.24 REAR FORK. 
5. Adjust belt tension. See 1.13 REAR BELT DEFLECTION. 
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FASTENER TORQUE VALUES 
FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


6.1 


FASTENER TORQUE VALUE NOTES 

Clutch cable fitting 90-120 in-Ibs | 10.2-13.6 Nm |6.5 CLUTCH RELEASE COVER, Assembly and 
Installation 

Clutch release cover screws 84-108 in-Ibs 9.5-12.2 Nm |6.5 CLUTCH RELEASE COVER, Assembly and 
Installation 

Mainshaft/countershaft nuts 55-65 ft-Ibs 74.6-88.2 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly 

Neutral switch 120-180 in-Ibs | 13.6-20.3 Nm 6.8 TRANSMISSION CASE, Installation 

Shift drum detent arm fastener 120-150 in-Ibs | 13.6-17.0 Nm |6.6 TRANSMISSION ASSEMBLY, Assembly 

Shift drum lock plate fasteners 57-63 in-Ibs 6.4-7.1 Nm |6.6 TRANSMISSION ASSEMBLY, Assembly 

Shifter rod lever screw 18-22 ft-lbs 24.4-29.8 Мт |6.8 TRANSMISSION CASE, Assembly 

Shifter rod locknut 80-120 in-Ibs 9.0-13.6 Nm |6.4 SHIFTER LINKAGE, Shifter Rod 

Side door fasteners 13-18 ft-lbs 17.6-24.4 Nm |6.6 TRANSMISSION ASSEMBLY, Installation 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 6.6 TRANSMISSION ASSEMBLY, Installation 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 6.8 TRANSMISSION CASE, Installation 

Transmission mounting bolts, final torque| 34-39 ft-lbs 46.1-52.9 Nm 6.8 TRANSMISSION CASE, Installation 

Transmission mounting bolts, initial 15 ft-lbs 20.3 Nm 6.8 TRANSMISSION CASE, Installation 

torque 

Transmission top cover 84-132 in-Ibs 9.5-14.9 Nm |. [6.6 TRANSMISSION ASSEMBLY, Installation 

VSS fastener 84-132 in-Ibs 9.5-14.9 Nm |6.8 TRANSMISSION CASE, Installation 
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SPECIFICATIONS: TRANSMISSION 6.2 
SPECIFICATIONS Table 6-5. Countershaft Tolerance Specifications 
Table 6-1. Transmission Specifications COUNTERSHAFT IN. MM 
TOLERANCE 
TRANSMISSION БАТЫ Countershaft runout 0.000-0.003 0.00-0.08 
Type шыма 4. constant Countershaft end play | 0.001-0.003 | 0.025-0.08 
FORMULA+TRANSMISSION| Part No. 99851-05 (qt) 1st gear end play (axial) | 0.001-0.023 0.03-0.58 
AND PRIMARY CHAINCASE 1st gear clearance (radial) | 0.0004-0.0020 0.010-0.052 
LUBRICANT 2nd gear end play (axial) | 0.001-0.40 0.03-1.02 
Capacity 32 oz. 2nd gear clearance 0.0004-0.0020 | 0.010-0.052 
946.4 ml (radial) 
3rd gear end play (axial) 0.001-0.042 0.03-1.07 
Table 6-2. Gear Specifications 3rd gear clearance 0.0004-0.0020 | 0.010-0.052 
GEAR GEAR RATIO (radial) 
First (low) 3.34 4th gear end play (axial) 0.001-0.028 0.03-0.71 
Second 231 (adel clearance 0.0004-0.0020 0.010-0.052 
Third 1.72 
Fourth 1.39 Table 6-6. Shifter Dog Wear Limit Specifications 
i ы SHIFTER DOG IN. MM 
mien) 109 st 0.015-0.112 0.381-2.845 
NOTE 2nd 0.021-0.136 0.533-3.454 
Final gear ratios indicate the number of mainshaft revolutions 3rd 0.014-0.118 0.356-2.997 
required to drive the output sprocket one revolution. 4th 0.033-0.115 0.838-2.921 
SERVICE WEAR LIMITS 5th 0.016-0.115 0.406-2.921 
6th 0.026-0.123 0.660-3.124 


Table 6-3. Main Drive Gear Specifications 
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MAIN DRIVE GEAR (6th) IN. MM Table 6-7. Side Door Bearing Specifications 
Bearing fit in transmission 0.0003-0.0017 | 0.0076-0.043 SIDE DOOR BEARING IN. MM 
case (loose) Fit in side door (tight) 0.0001-0.0014 | 0.0025-0.0356 
Fit in bearing (press-fit) 0.001-0.003 | 0.025-0.076 Fit on countershaft (tight) -0.0007 -0.018 
End play none none Fit on countershaft (loose) 40.001 40.025 
Bebe Moins el "— Fit on mainshaft (tight) -0.0007 -0.018 
a2 eA Manshat To cranco Specifications Fit on mainshaft (loose) +0.001 +0.025 
MAINSHAFT TOLERANCE IN. MM 
Mainshaft runout 0.000-0.003 0.00-0.08 Table 6-8. Shifter Fork Specifications 
Mainshaft end play none none SHIFTER FORKS IN. MM 
SUL gear end pay ашар ОМ Оов 008086 Shifter fork to cam groove епа! 0.004-0.012 | 0.102-0.305 
5th gear clearance (radial) 0.0004-0.0020| 0.009-0.052 play 
Main drive gear (6th) fit 0.0009-0.0022 | 0.023-0.056 Shifter fork to dog ring end 0.004-0.016 | 0.102-0.4060 
play 
First and second gear shift 0.258 6.55 
fork pad thickness wear limit 
Third and fourth gear shift fork 0.198 5.03 
pad thickness wear limit 
Fifth and sixth gear shift fork 0.258 6.55 
pad thickness wear limit 
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TRANSMISSION 


6.3 


POWER FLOW 


See Figure 6-1. The 6-speed transmission consists of two 
parallel shafts supporting six gears each. The longer, or 
mainshaft (7), also supports the clutch and serves as the input 
shaft. The shorter shaft is called the countershaft (8). 


Each gear on the mainshaft is in constant mesh with a corres- 
ponding gear on the countershaft. Each of these six pairs of 
gears makes up a different speed in the transmission. 


The transmission gears are divided into two types, gears that 
rotate with the shaft, and freewheeling gears that ride on 
bearings and spin freely on the shaft. A gear that rotates with 
the shaft always meshes with a freewheeling gear. Also, three 
dog rings are able to slide sideways on the shaft. These dog 
rings are used to change transmission speeds. The dogs, or 
projections, on the sides of the dog rings, engage dogs on 
adjacent freewheeling gears, transmitting power through the 
transmission. 


Gear shifting is accomplished by three forks which fit into 
grooves machined into the dog rings that slide on the guide 
hubs. The position of the shifter forks is controlled by a drum- 
shaped shifter cam located in the transmission side door. 


Neutral 


Power is introduced to the transmission through the clutch. In 
neutral, with the clutch engaged, the mainshaft 1st, 2nd, 3rd 
and 4th gears are rotating, but no power is transferred to the 
countershaft since countershaft 1st, 2nd, 3rd and 4th gears 
are freewheeling gears. 


1st Gear 


When the transmission is shifted into first gear, the dog ring 
between countershaft 1st and 2nd, which rotates with the 
countershaft, engages countershaft 1st, which has been spin- 
ning freely on the countershaft driven by mainshaft 1st. 


Now countershaft 1st is no longer freewheeling, but locked to 
the countershaft causing the countershaft and countershaft 


6th to turn. Countershaft 6th transmits the power to the main 
drive gear and the sprocket as shown (1). 


2nd Gear 


Second gear is engaged when the dog ring between counter- 
shaft 1st and 2nd is shifted out of countershaft 1st and engages 
countershaft 2nd. This locks countershaft 2nd to the counter- 
shaft to complete the power flow as shown (2). 


3rd Gear 


Two shifter forks are used to make the shift from second to 
third. One fork moves the dog ring between countershaft 1st 
and 2nd to its neutral position, while another fork engages the 
dog ring between countershaft 3rd and 4th with countershaft 
3rd. This locks countershaft 3rd to the countershaft to complete 
the power flow as shown (3). 


4th Gear 


Fourth gear is engaged when the dog ring between counter- 
shaft 3rd and 4th is shifted out of countershaft 3rd and engages 
countershaft 4th. This locks countershaft 4th to the countershaft 
to complete the power flow as shown (4). 


5th Gear 


Two shifter forks are used to make the shift from fourth to fifth. 
One fork moves the dog ring between countershaft 3rd and 
Ath to its neutral position, while another fork engages the dog 
ring between mainshaft 5th and 6th with mainshaft 5th. This 
locks mainshaft 5th to the mainshaft to complete the power 
flow as shown (5). 


6th Gear 


The shift from fifth to sixth gear occurs when the dog ring 
between mainshaft 5th and 6th is shifted out of mainshaft 5th, 
and is shifted directly into the main drive gear (6th gear). The 
main drive gear is locked to the mainshaft resulting in a direct 
one-to-one drive ratio from the clutch to the sprocket as shown 


(6). 
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First gear 
Second gear 
Third gear 
Fourth gear 
Fifth gear 
Sixth gear 
Mainshaft 
Countershaft 
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Figure 6-1. Transmission Power Flow 
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SHIFTER LINKAGE 


SHIFTER ROD 


The shifter rod is set at the factory and should not need 
adjustment under normal circumstances. However, if full 
engagement or full lever travel is not achieved, adjust the shifter 
rod. 


NOTE 


To ensure proper gear engagement and avoid possible damage 
to transmission, the shift levers should not contact the footboard 
when shifting. 


1. See Figure 6-2. Remove locknut, lockwasher and flat 
washer to free front end of shifter rod from inner shift arm. 


2. Loosen locknuts (1) and adjust rod (2) as necessary. 


3. Install flat washer, lockwasher and locknut to fasten front 
end of shifter rod to inner shift arm. 


4. Tighten locknuts (1) to 80-120 in-Ibs (9.0-13.6 Nm). 


1. Locknut (2) 
2. Shifter rod 


Figure 6-2. Shifter Rod 
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CLUTCH RELEASE COVER 
REMOVAL AND DISASSEMBLY 


1. Remove main fuse. 


2. Remove exhaust system if needed. See 4.19 EXHAUST 
SYSTEM. 


3. Drain transmission. See 1.8 TRANSMISSION LUB- 
RICANT, Transmission Lubrication. 


NOTE 
Actuating the clutch hand lever after removing the six screws 
will help break the cover free. 


4. See Figure 6-3. Remove the six screws that hold the clutch 
release cover in place. Remove the clutch release cover 
and discard the gasket. 


5. Add freeplay to clutch cable. See 1.11 CLUTCH, Adjust- 
ment. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


6. See Figure 6-4. Remove retaining ring (4). Lift inner ramp 
(5) and ramp coupling (3) out of clutch release cover. 
Disconnect clutch cable end (2) from the ramp coupling 
(3). 

7. Remove coupling (3) from inner ramp. 

8. SeeFigure 6-5. Remove balls (4) and outer ramp (2). 


9. Unscrew clutch cable fitting from clutch release cover. 


Figure 6-3. Clutch Release Cover Torque Sequence (Short 
Screws at Locations 1 and 6) 
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Cable fitting 

Clutch cable end 
Ramp coupling 
Retaining ring 

Inner ramp 

Retaining ring opening 


OOPS > 


Figure 6-4. Clutch Cable Connection 
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Inner ramp 
Outer ramp 
Outer ramp tab 
Balls (3) 

Ramp coupling 


пром л 


Figure 6-5. Coupling and Ramp Assembly 


HOME 


CLEANING AND INSPECTION 


ASSEMBLY AND INSTALLATION 


1. 


See Figure 6-6. Wash the ball and ramp mechanism 
components in cleaning solvent. 


Inspect the three balls (2) and ball socket surfaces on 
ramps (1, 3) for wear, pitting, surface breakdown and other 
damage. Replace damaged parts. 


Check fit of the ramp coupling (4) on inner ramp (1). 
Replace both parts if there is excessive wear. 


Inspect the retaining ring (6) for damage or distortion. 


Check clutch cable end for frayed or worn ends. Replace 
cable if damaged or worn. Check cable fitting o-ring for 
cuts, tears or signs of deterioration. 


Check the bore in the cover (5) where the ramps (1, 3) 
are retained. There should be no wear that would cause 
the ramps to cock, causing improper clutch adjustment. 
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Inner ramp 

Balls (3) 

Outer ramp 

Ramp coupling 
Clutch release cover 
Retaining ring 
Gasket 

Tab 
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Figure 6-6. Release Mechanism Assembly 


NOTE 
Replace cable fitting O-ring if damaged or deformed. 


1. бее Figure 6-4. Apply a drop of Loctite Threadlocker 243 
(blue) to the clutch cable fitting (1) and install into clutch 
release cover. Do not tighten at this time. 


2. See Figure 6-6. Place outer ramp (3) with ball socket side 
up in clutch release cover. Be sure tab (8) is in clutch 
release cover slot. 


3. Apply a multi-purpose grease to the balls and outer ramp 
sockets. Place a ball in each of the outer ramp sockets. 


4. See Figure 6-4. Connect cable end to ramp coupling (3). 
Install coupling on inner ramp (5) and place inner ramp 
and coupling in position in clutch release cover. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 

NOTE 
Retaining ring opening (6) must be centered above the break 
in the ribbing at bottom of the clutch release cover. 


5. Install retaining ring (4). 


6. Verify that two dowel pins are in place on transmission 
side door flange. Place a new gasket on dowel pins. 


NOTE 
See Figure 6-3. Clutch release cover screws in positions (1) 
and (6) are shorter than the others. 


7. SeeFigure 6-3. Install clutch release cover. Tighten screws 
to 84-108 in-Ibs (9.5-12.2 Nm) in sequence shown. 


8. Tighten clutch cable fitting to 90-120 in-Ibs (10.2-13.6 
Nm). 


9. Fill transmission to proper level with fresh transmission 
fluid. See 1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication. 


10. Adjust clutch cable. See 1.11 CLUTCH. 


11. Install exhaust system if removed. See 4.19 EXHAUST 
SYSTEM. 


12. Install main fuse. 
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6.6 


REMOVAL 


NOTE 


Leave the transmission case in the frame unless the case itself 
requires replacement. For illustration purposes, some photo- 
graphs may show the case removed. For information on case 
removal see 6.8 TRANSMISSION CASE. 


1. Remove exhaust system. See 4.19 EXHAUST SYSTEM. 


2. Relieve drive belt tension. See 1.13 REAR BELT 
DEFLECTION. 


3. Remove primary chaincase cover, clutch assembly, 
primary chain, compensating sprocket assembly and 
primary chaincase. See 5.5 PRIMARY CHAINCASE 
HOUSING, Removal. 


4. Remove the bearing inner race from the transmission 
mainshaft. See 5.5 PRIMARY CHAINCASE HOUSING, 


1. Shifter pawl 
2. Top cover gasket surface 


Mainshaft Bearing Inner Race. 


5. Remove the clutch release cover from the transmission 
side door. See 6.5 CLUTCH RELEASE COVER, Removal 


and Disassembly. 
6. See Figure 6-7. Remove oil slinger assembly from main- 


shaft. Insert long rod through mainshaft bore and remove 
push rod. 


7. Remove transmission top cover, leaving the cover gasket 
in place. 


8. See Figure 6-8. Rotate the shifter pawl forward enough 
to raise the free end and place shifter cam pawl on top 
cover gasket. 
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1. Retaining ring 

2. Thrust washer (2) 
3. Throw out bearing 
4. Oilslinger 

5. Pushrod 

6. 


Push rod end, left side 


Figure 6-7. Push Rod Assembly 


6-8 2009 Touring Service: Transmission 


Figure 6-8. Set Shifter Pawl on Gasket 


NOTES 


* Remove and install sprocket nut only while transmission 


is in vehicle frame. Trying to remove and install sprocket 
nut with transmission in transmission stand may cause 
damage to transmission or stand. 


* The main drive gear bearing and retainer must be replaced 


if the main drive gear is removed. The bearing will be 
damaged during the removal procedure. 


9. If main drive gear is to be removed, see 6.7 MAIN DRIVE 


GEAR AND BEARING, Removal. 


10. Cover mainshaft clutch hub splines with tape to prevent 
the splines damaging the main drive gear bearings. 


11. See Figure 6-10. Remove the transmission side door 
mounting hardware. Remove exhaust bracket, if equipped. 


NOTE 
See Figure 6-9. Never attempt to remove side door by tapping 
on shafts from opposite side. Tapping them with a hammer will 
damage the side door bearings. If the side door sticks or binds 
on the ring dowels, pry open using indents at each side of side 
door. 


12. Pry the side door loose and remove side door, mainshaft, 
countershaft and shifter cam from transmission case as 
an assembly. Discard gasket. 


4. See Figure 6-13. Insert screwdriver and gently pry back 
detent arm (4) to remove detent spring (3) tension from 
shift cam (5). Remove shift cam. 


e 


If servicing detent assembly, remove detent screw (2), 
detent arm (4), sleeve and detent spring (3). Discard detent 
Screw. 


NOTE 
Although many transmission parts can be installed in either 
direction, make sure used parts are installed in same direction 
as when removed to prolong usable life. 


6. SeeFigure 6-14. Using dog rings, lock two gears in place. 
Temporarily place transmission assembly into transmission 


case. 
7. Remove mainshaft and countershaft locknuts. 
8. Remove transmission assembly from transmission case. 


1. Long screw (2) 


2. Short screw (6) 


Figure 6-10. Side Door hardware 


DISASSEMBLY 

PART NUMBER TOOL NAME 

J-5586A TRANSMISSION SHAFT RETAINING 
RING PLIERS 


Shifter Cam/Shifter Forks 


1. See Figure 6-11. With side door on end (shafts pointing 
upward), remove shift fork shafts using easy-out screw 
extractor (14) (non-flute design). Shafts have slight inter- 
ference fit. Shafts can be reused, do not damage end of 
shaft. Mark end of shaft so same end can be reinserted 
during reassembly. 


NOTE 
Shifter shafts have a slight interference fit. Shifter shafts can 
be reused, so avoid damaging end of shaft. Mark shafts so 
they can be reinstalled in original position during assembly. 


2. Remove shift forks from dog rings. 


3. See Figure 6-12. Remove lock plate fasteners (3) from 
lock plate (2). Discard fasteners. 
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Mainshaft 
Countershaft 
Mainshaft 1st gear 
Mainshaft 2nd gear 
Mainshaft 3rd gear 
Mainshaft 4th gear 
Mainshaft 5th gear 
Countershaft 1st gear 
Countershaft 2nd gear 
10. Countershaft 3rd gear 
11. Countershaft 4th gear 
12. Countershaft 5th gear 
13. Countershaft 6th gear 
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14. Screw extractor 


Figure 6-11. Gear Set 
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1. Side door 
2. Lock plate 
3. Lock plate fastener (2) 
4. Shift cam 


Figure 6-12. Shift Drum 


Screwdriver 
Detent fastener 
Detent spring 
Detent arm 
Shift cam 
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Figure 6-13. Detent Assembly 


Retaining ring (2) 
Bearing (2) 
Mainshaft locknut 
Countershaft locknut 


PENA 


Figure 6-14. Side Door Locknuts 
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Mainshaft 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


NOTE 


As mainshaft 4th gear, 3rd gear, 2nd gear and 1st gear are an 
integral part of the shaft, damage to any gear requires main- 
shaft replacement. 


1. See Figure 6-15. Using TRANSMISSION SHAFT 
RETAINING RING PLIERS (Part No. J-5586A), remove 
retaining ring. Remove dog ring (3), guiding hub (2), 
mainshaft 5th gear (4) and bearing. 


NOTE 
Do not press directly on the end of the mainshaft. Place a 
spacer such as a washer between the end of the mainshaft 
and the press ram. 


2. Place transmission assembly in arbor press and press 
mainshaft out of side door bearings. 
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Figure 6-15. Mainshaft Retaining Ring 
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Figure 6-16. 
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Mainshaft and Countershaft Assembly 


Countershaft 


NOTES 
* If removing countershaft without removing the mainshaft, 
hold countershaft 3rd and 4th gear shift dog up while 
pressing countershaft out of side door bearings. 


e  Donotpress directly on the end of the countershaft. Place 
a spacer such as a washer between the end of the coun- 
tershaft and the press ram. 


1. Press countershaft out of side door bearings. 


2. See 6.6 TRANSMISSION ASSEMBLY, Disassembly, 
Replacing Side Door Bearings for side door bearing 
replacement. 


3. See Figure 6-17. Remove washer (1), countershaft 1st 
gear (2) and bearing. 


NOTE 
See Figure 6-18. Note the direction that the 2nd gear locking 
ring is installed. 


4. Remove countershaft 2nd gear lock ring. 


5. SeeFigure 6-19. Remove securing segments (1). Remove 
dog ring (3), guiding hub (2), countershaft 2nd gear (4) 
and bearing. 
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Figure 6-18. Lock Ring 
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Dog ring 
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Countershaft 2nd gear 


Figure 6-17. Countershaft 1st Gear 


Figure 6-19. Securing Segment 


NOTE 
See Figure 6-20. Note the direction that the 3nd gear locking 
ring is installed. 
6. Remove countershaft 3rd gear lock ring. 


7. SeeFigure 6-21. Remove securing segments (1), internal 
spline washer (2), countershaft 3rd gear (3) and bearing. 


NOTE 
See Figure 6-22. Note the direction that the 4th gear locking 
ring is installed. 


8. Remove 4th gear lock ring (1), securing segments, dog 
ring (3), guiding hub (2), and countershaft 4th gear (4) and 
bearing. 
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NOTE 
As countershaft 5th gear and 6th gear are an integral part of 
the shaft, damage to either gear requires countershaft 
replacement. 
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Figure 6-20. Third Gear Lock Ring 
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2. Internal spline washer 
3. Countershaft 3rd gear 


Figure 6-21. Countershaft Third Gear 
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Figure 6-22. Countershaft Assembly 


Replacing Side Door Bearings 


NOTE 
Always replace side door bearing if the shaft is pressed out. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


1. See Figure 6-23. Remove the retaining rings (2). 


2. Press the bearings out of the side door. 
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1. Retaining ring (2) 
2. Bearing (2) 
3. Side door 


Figure 6-23. Side Door Bearings 


HOME 


CLEANING AND INSPECTION 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Clean all parts with solvent. Blow parts dry with low pres- 
sure compressed air. 


2. Check gear teeth for damage. If gears are pitted, scored, 
rounded, cracked or chipped, they should be replaced. 


3. Inspect the engaging dogs and pockets on the dog rings. 
Replace the dog rings if dogs and/or pockets are rounded, 
battered or chipped. 


4. Inspect guiding hubs. Replace guiding hubs if splines are 
rounded, battered or chipped. 


5. Inspect shift fork shafts. Replace if bent or damaged. 


6. Inspect shift forks for wear or signs of overheating. 
Replace a shift fork if itis excessively worn or shows signs 
of overheating. 


7. See Figure 6-24. Using a small carpenter's square, verify 
the shift forks are square. If shift fork does not rest directly 
on the square, then it is bent and must be replaced. 


8. Inspect shift drum and bearing. Replace shift drum 
assembly if drum or bearing are damaged. 


9. Clean shift cam lock plate mounting holes in transmission 
bearing housing. 


10. Inspect side door bearings. Bearings must rotate freely 
without drag. Replace the bearings if pitted, grooved or if 
the shafts were removed. 
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Figure 6-24. Checking Fork 


ASSEMBLY 

PART NUMBER TOOL NAME 

J-5586A TRANSMISSION SHAFT RETAINING 
RING PLIERS 


Installing Side Door Bearings 


NOTES 


* Always replace side door bearing if the shaft was pressed 
out. 


* To perform the next step, you must use a plate for support 
or the bearing door will be damaged. 


* When pressing new bearings into side door, press on the 
outside diameter of the bearing side with the numbers 
stamped on it. 


1. Support the door from the opposite side at the bearing 
bores with a flat plate. 


2. Position new bearing over bore with number side UP. 


3. Using a press, apply pressure to the outer diameter of the 
bearing until the bearing is seated in the bore. 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (00312a) 


4. See Figure 6-23. Install beveled retaining ring (1) with the 
flat side next to the bearing. 


Countershaft 


NOTES 


* Replace retaining ring and all gear roller bearings with 
new parts during assembly. Lubricate needle bearings 
and races with clean transmission lubricant before install- 
ation. 


* Install securing segments so the side with the rounded 
edge is facing up and the side with the straight edge is 
down. Be sure segments fully engage grooves in counter- 
shaft. 


* One side of the 2nd, 3rd, and 4th gear lock rings have a 
waved, stepped face. The waved, stepped face always 
faces the securing segments. 


1. SeeFigure 6-22. Install new needle bearing, countershaft 
4th gear (4), guiding hub (2), dog ring (3) securing seg- 
ments and internal splined washer (1) on countershaft. 

2. See Figure 6-21. Install new needle bearing, countershaft 


3rd gear (3), internal spline washer (2) and securing seg- 
ments (1). 


3. See Figure 6-20. Place countershaft 3rd gear lock ring 
over securing segments. 


2009 Touring Service: Transmission 6-15 


NOTES 
In next step, the side of the guiding hub with the deeper 
counterbore, faces countershaft 2nd gear. 


Countershaft 2nd gear bearing is wider than other bearings 
on the countershaft. 


See Figure 6-19. Install new needle bearing, countershaft 
2nd gear (4), guiding hub (2), dog ring (3) and securing 
segments (1) on countershaft. 


See Figure 6-18. Place lock ring over securing segments 
with the stepped face of the lock ring against the securing 
segments. 


See Figure 6-17. Install new needle bearing, countershaft 
1st gear (2) and washer (1). 


NOTES 
If installing countershaft only, hold countershaft 3rd and 
4th gear shift dog up while pressing side door bearing on 
to countershaft. 


Failure to press on inner bearing races while pressing 
bearings on the shafts will damage the bearings. 


See Figure 6-25. Place countershaft in an arbor press 
supporting countershaft 6th gear. Using a suitable socket, 
press on inner bearing race until side door bearing con- 
tacts countershaft 1st gear washer. 
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Figure 6-25. Installing Countershaft 


Mainshaft 


NOTES 


Failure to press on inner bearing race while pressing 
bearing on the shaft will damage the bearing. 


See Figure 6-26. Hold dog ring so that it is engaged with 
countershaft 3rd gear during the press procedure. If press 
is performed with dog ring engaged with countershaft 4th 
gear, contact with mainshaft 4th gear will push shafts out 
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of alignment and result in possible bearing and gear 
damage. 


Place mainshaft in an arbor press, supporting mainshaft 
4th gear. 


Place rear side door bearing over mainshaft. Using a 
suitable socket, press on inner bearing race until side door 
bearing contacts mainshaft 1st gear. 


See Figure 6-15. With side door on end (shafts pointing 
upward), install new bearing and mainshaft 5th gear (4). 


Be sure guiding hub counterbore is facing mainshaft 5th 
gear and install guiding hub (2) and dog ring (3). 


Install new retaining ring using TRANSMISSION SHAFT 
RETAINING RING PLIERS (Part No. J-5586A) (1). 
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Figure 6-26. Raise and Hold Dog Ring 


Shifter Cam/Shifter Forks 


1. 


Using dog rings, lock two gears in place. Temporarily place 
transmission assembly into transmission case. 


Install new nuts on mainshaft and countershaft. Tighten 
nuts to 55-65 ft-lbs (74.6-88.2 Nm). 


Remove transmission assembly from case. 
Place side door on bench with shafts pointing upward. 


If removed, install detent arm assembly: 


a. See Figure 6-27. Clean detent screw mounting hole 
in transmission side door. 


b. Assemble new detent screw, detent arm, sleeve and 
detent spring. Mount detent assembly in bearing 
housing as shown. Make certain to orient spring and 
detent arm as shown in the figure. Tighten screw to 
120-150 in-Ibs (13.6-17.0 Nm). 


See Figure 6-28. Using screwdriver (1), pull detent arm 
back to allow installation of shift cam assembly. 


Install shift cam assembly (5). 


See Figure 6-29. Install lock plate (2) and new lock plate 
fasteners (3). Tighten fasteners to 57-63 in-Ibs (6.4-7.1 
Nm). 


HOME 


See Figure 6-30. The forks are different from each other 
and are identified as shown. 


. See Figure 6-31. Insert shifter fork (2) into the slot of the 


dog ring in between mainshaft 5th and 6th gear. Slide long 
shift shaft through 5th and 6th gear shifter fork and install 
shaft in hole in side door. 


. Insert shifter fork (6) into the slot of the dog ring in between 


countershaft 3rd and 4th gear. Insert shifter fork (9) into 
the slot of the dog ring in between countershaft 1st and 
2nd gear. Slide short shift shaft through countershaft shifter 
forks and install shaft in hole in side door. 


NOTE 


If main drive gear was removed, install it now. See 6.7 MAIN 
DRIVE GEAR AND BEARING. 
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Figure 6-27. Detent Assembly 


sm03601 


Screwdriver 
Detent fastener 
Detent spring 
Detent arm 
Shift cam 


я РП 


Figure 6-28. Detent Assembly 
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Figure 6-29. Shift Drum 
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Figure 6-30. Shifter Forks and Shafts 


1. Long shift shaft 

2. 5th and 6th gear shifter fork 
3. 5th gear 

4. Short shift shaft 

5. 4th gear 

6. 3rd and 4th gear shifter fork 
т. 3rd gear 

8. 2nd gear 

9. 1st and 2nd gear shifter fork 
10. 1st gear 


Figure 6-31. Transmission Gears and Shifter Forks 


INSTALLATION 


1. Cover mainshaft clutch hub splines with tape to prevent 
the splines damaging the main drive gear oil seal. 


2. Verify thattwo ring dowels are in place on side door flange. 
place a new gasket on the ring dowels. 


3. Apply clean transmission lubricant to the main drive gear 
bearings. 


NOTE 
Be sure the transmission filler plug/dipstick is removed before 
installing transmission assembly. Contact with the filler 
plug/dipstick will prevent installation of transmission assembly. 


4. Install the transmission assembly in the transmission case 
with a new gasket. 


5. SeeFigure 6-32. Install exhaust bracket using long screws 
(1). Install remaining side door screws (2). 


6. See Figure 6-33. Tighten all side door hardware in the 
sequence shown to 13-18 ft-Ibs (17.6-24.4 Nm). 


1. Long screw (2) 


2. Short screw (6) 


Figure 6-32. Side Door hardware 


Figure 6-33. Side Door Torque Sequence 


7. Install mainshaft bearing inner race. See 5.7 TRANSMIS- 
SION SPROCKET. 


8. SeeFigure 6-34. Install push rod assembly (items 2-5) in 
mainshaft hole. Secure with new retaining ring (1) if 
removed. 


9. Install the clutch release cover, using a new gasket. See 
6.5 CLUTCH RELEASE COVER. 


10. Rotate shifter cam pawl forward and lower into place on 
shift cam. Install new transmission top cover gasket. Install 
transmission top cover. Tighten fasteners to 84-132 in-Ibs 
(9.5-14.9 Nm). 


11. Install vent hose to top cover fitting, if removed. 


12. Install transmission sprocket nut. See 5.7 TRANSMISSION 
SPROCKET. 


2009 Touring Service: Transmission 6-19 


HOME 


13. 


14. 


15. 


16. 


17. 


Install primary chaincase, clutch assembly and primary 
cover. See 5.3 PRIMARY CHAINCASE COVER, Installa- 
tion. 


Replace o-ring on plug. Clean and install transmission 
drain plug. Tighten to 14-21 ft-Ibs (19.0-28.5 Nm). 


Fill transmission to proper level with fresh transmission 
fluid. See 1.8 TRANSMISSION LUBRICANT. 


Adjust drive belt tension. See 1.13 REAR BELT 
DEFLECTION. 


Install exhaust system. See 4.19 EXHAUST SYSTEM. 
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Figure 6-34. Push Rod Assembly 


HOME 


MAIN DRIVE GEAR AND BEARING 


6.7 


REMOVAL 
PART NUMBER TOOL NAME 
HD-35316-10 PILOT 
HD-35316-11 RECEIVER CUP 
HD-35316-3A CROSS PLATE 
HD-35316-4A 8 IN. BOLT 
HD-35316-5 12 IN. BOLT 
HD-35316-7 WASHER 
HD-35316-9 BEARING DRIVER 
HD-35316-C MAIN DRIVE GEAR/BEARING 
REMOVER AND INSTALLER 

HD-95637-10 LONG BOLTS 
HD-95637-46B WEDGE ATTACHMENT 
RS-25100-200 NICE BEARING 

NOTE 


Leave the transmission case in the frame unless the case itself 
must be replaced. For illustration purposes, some photographs 
may show the case removed. 


1. Remove the exhaust system. See 4.19 EXHAUST 
SYSTEM. 


2. Remove the primary chaincase cover, clutch assembly, 
primary chain, compensating sprocket, and primary 
chaincase. See 5.5 PRIMARY CHAINCASE HOUSING. 


3. Remove the bearing inner race from the transmission 
mainshaft. See 5.5 PRIMARY CHAINCASE HOUSING, 
Mainshaft Bearing Inner Race. 


4. Remove the transmission side door. See 6.6 TRANSMIS- 
SION ASSEMBLY. 


CAUTION 


Failure to use Main Drive Gear Remover and Installer can 
cause premature failure of bearing and related parts. 
(00540b) 


NOTE 
Main drive gear and bearing can be removed with the transmis- 
sion case in the frame after removing door assembly. Use 
MAIN DRIVE GEAR/BEARING REMOVER AND 
INSTALLER (Part No. HD-35316-C). 


5. Remove retaining ring. 


NOTES 
* The main drive gear bearing and retaining ring must be 
replaced if the main drive gear is removed. The bearing 
will be damaged during the removal procedure. 


* Тһе CROSS PLATE (Part No. HD-35316-3A) is stamped, 
"UP 6 SPEED". Mount cross plate with this end pointing 
up. 

6. See Figure 6-35. Place CROSS PLATE (Part No. HD- 


35316-3A) (1) on right side of transmission case as shown, 
and secure with two screws (2). Position cross plate so 


that large bolt hole in cross plate is lined up with center of 
main drive gear (4). 


7. Apply a light coat of graphite lubricant to the threads of 
the 12 IN. BOLT (Part No. HD-35316-5) (3) and insert 
through cross plate and main drive gear. 


8. Atleft side of transmission case, place WASHER (Part 
No. HD-35316-7), NICE BEARING (Part No. RS-25100- 
200) (6), flat washer (7) and nut (8) over end of bolt. 
Tighten nut until main drive gear is free. 


NOTES 
. When removing the main drive gear, the gear is pressed 
out against the resistance of the bearing inner race. 
Without any support at the inner race, the bearing is des- 
troyed. Whenever the main drive gear is removed the main 
drive gear bearing must also be replaced. 


e бее Figure 6-36. When the main drive gear is removed, 
a portion of the bearing inner race remains attached to 
the main drive gear. If the main drive gear is to be re-used, 
this inner race must be removed first. 


9. Remove tool and remove gear from gearcase. 


10. See Figure 6-36. Use WEDGE ATTACHMENT (Part 
No. HD-95637-46B) and LONG BOLTS (Part No. HD- 
95637-10) to remove inner race from main drive gear. 


11. Remove large main drive gear oil seal. 
12. Remove retaining ring from bearing bore. 


13. See Figure 6-37. Slide PILOT (Part No. HD-35316-10) (3) 
over small end of BEARING DRIVER (Part No. HD-35316- 
9) (2). 

14. Apply a light coat of graphite lubricant to the threads of 


the 8 IN. BOLT (Part No. HD-35316-4A) (1) and insert 
through bearing driver and pilot. 


15. Insert bolt with bearing driver and pilot into right side of 
transmission case, through main drive gear bearing (4). 
Make sure bearing driver fits up against main drive gear 
bearing and pilot is centered in bearing bore. 


16. Atleft side of case, slide RECEIVER CUP (Part No. HD- 
35316-11) (5) onto bolt and over main drive gear bearing. 
Install NICE BEARING (Part No. RS-25100-200) (6), flat 
washer (7) and nut (8) over end of bolt. 


NOTE 
Support bearing remover assembly as you remove bearing in 
the following step. Entire assembly will fall out of transmission 
case when bearing comes free. 


17. Tighten nut until main drive gear bearing is free. 


18. Discard main drive gear bearing. 
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Figure 6-35. Removing Main Drive Gear 
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Figure 6-36. Removing Inner Bearing Race From Main Drive 
Gear 
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Figure 6-37. Removing Main Drive Gear Bearing 


CLEANING AND INSPECTION 


TOOL NAME 


MAIN DRIVE GEAR BEARING AND 
SEAL INSTALLATION TOOL 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Clean all parts in solvent except the transmission case 
and needle bearings. Blow dry with compressed air. 


NOTE 
Never wash the transmission case and needle bearings with 
solvent unless the needle bearings are to be replaced. Normal 
cleaning methods will wash dirt or other contaminants into the 
bearing case (behind the needles) and leads to bearing failure. 


PART NUMBER 
HD-47932 


2. Inspect the main drive gear for pitting and wear. Replace 
if necessary. 


3. Inspect the needle bearings inside the main drive gear. 
Replace the needle bearings if the mainshaft race is pitted 
or grooved. 


HOME 


4. Replace the sprocket if teeth are cracked or worn. See 
5.7 TRANSMISSION SPROCKET, Cleaning and Inspec- 
tion for more information. 


5. Inspect the needle bearings on the inside of the main drive 
gear. If mainshaft race surface appears pitted or grooved, 
replace these bearings. 


NOTE 
If the main drive gear needle bearings and/or seal need to be 
replaced, continue as follows. Otherwise, proceed to 
6.8 TRANSMISSION CASE, Assembly. 


Needle Bearing Replacement 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


NOTES 


• See Figure 6-39. When replacing needle bearings, discard 
original retaining rings (1) and install replacement retaining 
rings (2). 


* To install the inner main drive gear needle bearings and 
mainshaft seal, use MAIN DRIVE GEAR BEARING AND 
SEAL INSTALLATION TOOL (Part No. HD-47932). 


1. See Figure 6-38. Remove mainshaft seal (6). Remove 
retaining rings (1), needle bearings (2) and spacer (5) from 
main drive gear (3). Discard retaining rings. 


2. Remove and discard o-ring (4). 
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1. Retaining ring (2) 
2. Needle bearing (2) 
3. Main drive gear 

4. O-ring 

5. Spacer 

6. 


Mainshaft seal 


Figure 6-38. Main Drive Gear Assembly 
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1. Original retaining ring 
2. Replacement retaining ring 


Figure 6-39. Main Drive Gear Retaining Rings 


3. See Figure 6-40. Install clutch side needle bearing using 
an arbor press and the 0.400 in. step end of tool as shown. 
Press until tool contacts gear. 
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Figure 6-40. Installing Clutch Side Needle Bearing in Main 
Drive Gear 


NOTE 
An alternative method is provided which allows the mainshaft 
seal to be pressed into place after installation of the main drive 
gear. See 6.7 MAIN DRIVE GEAR AND BEARING, Mainshaft 
Seal Replacement. 


4. See Figure 6-41. Turn over tool and press in mainshaft 
seal using the 0.090 in. step with garter spring side down. 


5. Install spacer. 


6. SeeFigure 6-42. Turn over the main drive gear in the arbor 
press. With the tool at the 0.188 in. step, press inner 
bearing until tool contacts gear. 
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HOME 


AWARNING 


Wear safety glasses or goggles when removing or 
installing retaining rings. Retaining rings can slip from the 
pliers and could be propelled with enough force to cause 
serious eye injury. (0031 2a) 


7. See Figure 6-38. Install new retaining rings (1). 


8. Install new o-ring (4) into groove in main drive gear. 
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Figure 6-41. Pressing in Seal 
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Figure 6-42. Installing Transmission Side Needle Bearing 
in Main Driver Gear 


MAINSHAFT SEAL REPLACEMENT 


TOOL NAME 
MAIN DRIVE GEAR SEAL INSTALLER 


PART NUMBER 
HD-47933 


sm03045 (2) 
1. Driver 


2. Seal protector sleeve 


Figure 6-43. Main Drive Gear Seal Installer (Part No. 
HD-47933) 


Remove the damaged seal using a seal remover or rolling 
head pry bar. 


Inspect bore to be sure it is clean and smooth. 


See Figure 6-44. Place the seal protector sleeve (1) over 
the end of the mainshaft. Lightly lubricate the protector 
sleeve and seal ID with clean transmission oil. 


Verify that the garter spring is in place on the lip of the 
new oil seal. Apply a light coat of H-D 20W-50 engine oil 
to the seal lip. 


Squarely seat the mainshaft seal (2) on the seal protector 
sleeve with the garter spring facing the bearing. 


See Figure 6-45. Using MAIN DRIVE GEAR SEAL 
INSTALLER (Part No. HD-47933), hand press seal onto 
mainshaft and into end of main drive gear. A rubber mallet 
may be used to lightly tap driver, if necessary. Seal is 
properly installed when seal driver contacts end of main 
drive gear. 


1. Seal protector sleeve 
2. Seal 


See Figure 6-43. If the mainshaft seal was not installed with 
the main drive gear needle bearings (or if a faulty seal is dis- 
covered with the main drive gear installed in the transmission 
case), the seal can be installed using the MAIN DRIVE GEAR 
SEAL INSTALLER (Part No. HD-47933). 
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Figure 6-44. Seal Protector Sleeve 
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Figure 6-45. Seal Driver 


INSTALLATION 

PART NUMBER TOOL NAME 
HD-35316-12 INSTALLER CUP 
HD-35316-3A CROSS PLATE 
HD-35316-4A 8 IN. BOLT 

HD-35316-5 12 IN. BOLT 

HD-35316-7 WASHER 

HD-35316-8 BEARING DRIVER 
HD-47856-1 INSTALLER 

HD-47856-2 PILOT 

HD-47856-3 ADAPTER 

HD-47856-6 NUT 

HD-47856-7 CROW'S FOOT WRENCH 


CAUTION 


Improper tightening of sprocket nut can cause drive 
component damage. (00541b) 


Installing Main Drive Gear Bearing 


NOTE 


CROSS PLATE (Part No. HD-35316-3A) will retrofit to earlier 
transmissions. Note that one end of cross plate is stamped, 
"UP 6 SPEED". Mount cross plate with this end pointing up for 
6 speed transmissions. 


1. See Figure 6-46. Place CROSS PLATE (Part No. HD- 
35316-3A) (2) on right side of transmission case as shown, 
and secure with two screws (3). Position cross plate so 
that large bolt hole in cross plate is lined up with center of 
main drive gear bearing bore in left side of transmission 
case. 


2. Apply alight coat of graphite lubricant to the threads of 12 
IN. BOLT (Part No. HD-35316-5) (1) and install through 
cross plate and main drive gear bearing bore. 


3. At left side of case, place main drive gear bearing (4), 
BEARING DRIVER (Part No. HD-35316-8) (5), NICE 
BEARING (6), FLAT WASHER (7) and NUT (8) over end 
of bolt. 


4. Tighten nut until main drive gear bearing bottoms against 
lip cast into transmission case bearing bore. 
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Figure 6-46. Installing Main Drive Gear Bearing (Typical) 


Installing Main Drive Gear 


NOTE 


See Figure 6-47. Make sure new o-ring (4) is installed onto 
main drive gear (3). Lubricate o-ring with clean engine oil before 
installing drive gear into transmission case. 


1. See Figure 6-47. Apply a light coat of graphite lubricant 
to the threads of 8 IN. BOLT (Part No. HD-35316-4A) (1) 
and insert through WASHER (Part No. HD-35316-7) (2) 
and main drive gear (3). Insert assembly into transmission 
case, through main drive gear bearing. 


2. At outside of case, place INSTALLER CUP (Part No. HD- 
35316-12) (5), NICE BEARING (6), FLAT WASHER (7) 
and NUT (8) over end of bolt. 


3. Tighten nut until main drive gear contacts main drive gear 
bearing. 


NOTE 
See Figure 6-48. In next step, bearing retaining ring must be 
installed with the flat side facing the bearing and the opening 
in the ninety degree range shown. 


2009 Touring Service: Transmission 6-25 


HOME 


Пом роса 


1. See Figure 6-49. From outside of crankcase, install 


Wear safety glasses or goggles when removing or PILOT (Part No. HD-47856-2) over end of main drive gear 

installing retaining rings. Retaining rings can slip from the bearing inner race. 

pliers and could be propelled with enough force to cause . = . 

serious eye injury. (003122) 2. Coat lips of new main drive gear seal with FORMULA+ 
TRANSMISSION AND PRIMARY CHAINCASE LUB- 

4. See Figure 6-49. Install new retaining ring (2). RICANT (Part No. 99851-05, qt). 


3. See Figure 6-50. Place seal over pilot with garter spring 
sm03052 facing bearing, and position seal squarely in end of 
crankcase bore. 


NOTE 
ADAPTER (Part No. HD-47856-3) and main drive gear have 
right-hand threads. 


4. SeeFigure 6-51. Thread ADAPTER (Part No. HD-47856- 
3) onto end of main drive gear until it contacts main drive 
gear. 


8 in. bolt 


Washer 

Main drive gear 
O-ring 

Installer cup 
Nice bearing 1. Pilot 

Flat washer 2. Retaining Ring 


Nut p 
Figure 6-49. Install Pilot 
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Figure 6-47. Installing Main Drive Gear (Typical) 
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Figure 6-48. Retaining Ring Opening 


Figure 6-50. Place Main Drive Gear Seal Over Pilot 
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Figure 6-51. Install Adapter 


5. See Figure 6-52. Slide INSTALLER (Part No. HD-47856- 
1) (1) over adapter until cupped end of installer is flat 
against seal. 


6. Thread NUT (Part No. HD-47856-6) (2) onto end of 
adapter, until it tightens against installer. 


7. See Figure 6-53. Place CROW'S FOOT WRENCH (Part 
No. HD-47856-7) (1) with 1/2 inch drive breaker bar (2) 
on large nut. Place an adjustable wrench (3) on flats of 
hex head cast into end of adapter. 


8. Holding adjustable wrench, tighten large nut with crow's 
foot wrench until outer face of seal is flush with outer edge 
of transmission bore. 


NOTE 
It is acceptable to recess seal as much as 0.030 in. (0.762 mm) 
below outer edge of bore. Seal depth will be controlled by tool. 


9. Remove nut, installer, adapter and pilot. 


10. Install side door and transmission components. See 
6.6 TRANSMISSION ASSEMBLY, Installation. 


11. Install sprocket and drive belt. See 5.7 TRANSMISSION 
SPROCKET. Do not adjust belt at this time. 


12. Install the bearing inner race on the transmission main- 
shaft. See 6.6 TRANSMISSION ASSEMBLY, Assembly. 


13. Install the primary chaincase housing. See 5.5 PRIMARY 
CHAINCASE HOUSING, Installation. 


14. Install the clutch assembly, primary chain, chain tensioner 
assembly and compensating sprocket components See 
5.4 DRIVE COMPONENTS, Installation. 


15. Install the primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER, Installation. 


16. Adjust the drive belt. See 1.13 REAR BELT DEFLECTION, 
Setting Belt Deflection. 


17. Install exhaust system. See 4.19 EXHAUST SYSTEM, 
System Installation. 


-. 


Installer 
2. Nut 


Figure 6-52. Installer and Nut 


1. Crow's foot wrench 
2. 1/2 inch breaker bar 
3. Adjustable wrench 


Figure 6-53. Press Seal Into Crankcase 
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TRANSMISSION CASE 


REMOVAL 


AWARNING 


Disconnect negative (-) battery cable first. If positive (+) 
cable should contact ground with negative (-) cable con- 
nected, the resulting sparks can cause a battery explosion, 
which could result in death or serious injury. (00049a) 


1. Disconnect battery, negative (-) cable first. 


2. Drain engine oil. See 1.6 ENGINE OIL AND FILTER, 
Changing Oil and Oil Filter. 


3. Drain transmission lubricant. See 1.8 TRANSMISSION 
LUBRICANT, Transmission Lubrication. 


Remove starter. See 7.9 STARTER, Removal. 


Remove transmission assembly. See 6.6 TRANSMISSION 
ASSEMBLY, Removal. 


6. Remove oil pan. See 3.30 OIL PAN. 


CAUTION 


When lifting a motorcycle using a jack, be sure jack con- 
tacts frame tubes only. Never lift by jacking on cross- 
members, oil pan, or other housings. Failure to comply 
can cause serious damage resulting in the need to perform 
major repair work. (00586b) 


> 


о 


7. Position jack across lower frame to support rear of 
motorcycle. Slide wooden blocks beneath the crankcase 
to support the weight of the engine and transmission 


assembly. 
8. Remove rear fork. See 2.24 REAR FORK, Removal. 
9. Disconnect vehicle speed sensor (VSS). See 


7.23 VEHICLE SPEED SENSOR (VSS), VSS. 


10. Disconnect neutral switch. See 7.24 NEUTRAL SWITCH, 
Removal. 


11. Remove fastener from ground post at top of transmission 
case and remove battery negative ring terminal. 


12. Move O2 sensor, starter solenoid, neutral switch and VSS 
harness out of the way. 


13. Mark splines on shift arm and shift shaft to assist in 
assembly. Remove shift arm from shift shaft. 


14. In a crosswise pattern, remove four fasteners that connect 
transmission to engine. 


NOTE 
See Figure 6-54. Do not use a hammer to remove transmission. 
If the transmission sticks or binds on the ring dowels, gently 
pry away from crankcase using the indent. 


15. Move transmission rearward until two ring dowels in lower 
flange are free of crankcase. Remove transmission case 
from left side of the motorcycle. 
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Figure 6-54. Transmission Case Pry Point 


INSTALLATION 


1. Install new ground post at top of transmission case. 
Tighten ground post until snug. 


NOTE 
A new transmission case comes with the shifter shaft sleeve 
and seal, centering screw, countershaft needle bearing and 
main drive gear bearing and seal installed. 


2. Thoroughly wipe all engine oil from pockets in crankcase 
flange. 


3. Install new engine-to-transmission gasket engaging two 
index pins in holes of transmission flange. 


4. Verify that transmission dowels are seated. Place trans- 
mission case into position behind crankcase. Mate engine 
and transmission flanges. 

5. Install and tighten fasteners. 


a. Shorter bolts are installed at the top, longer fasteners 
are installed at the bottom. Using a crosswise pattern, 
hand tighten fasteners. 


b. See Figure 6-55. Tighten bolts in the sequence shown 
to 15 ft-lbs (20.3 Nm) in the same crosswise pattern. 


c. Final tighten bolts to 34-39 ft-lbs (46.1-52.9 Nm). 


6. Install oil pan. See 3.30 OIL PAN. 
7. Install rear fork. See 2.24 REAR FORK, Installation. 


8. Install shift arm on shift shaft. Align marks made during 
disassembly. 


9. Install transmission and side door assembly See 
6.6 TRANSMISSION ASSEMBLY, Installation. 


10. Connect battery ground (-) cable to ground post at top of 
transmission case. Tighten securely. 


11. Adjust drive belt tension. See 1.13 REAR BELT 


DEFLECTION. 


12. Install primary chaincase. See 5.5 PRIMARY CHAINCASE 
HOUSING. 


ma 
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13. Install drive components. See 5.4 DRIVE COMPONENTS. 


NOTE 
The gasket between the primary chaincase cover and chain- 
case must be replaced each time the cover is removed. Failure 
to replace this gasket may cause primary chaincase leaks. 


14. Install primary chaincase cover. See 5.3 PRIMARY 
CHAINCASE COVER. 


15. Install neutral switch and tighten to 120-180 in-Ibs (13.6- 
20.3 Nm). 


16. Install VSS and tighten screw to 84-132 in-Ibs (9.5-14.9 
Nm). 


17. Mate VSS, O2 sensors, starter solenoid and neutral switch 
connectors to main harness. 


18. Install starter. See 7.9 STARTER, Installation. 
19. Install the exhaust system. See 4.19 EXHAUST SYSTEM. 


20. Clean transmission drain plug and install. Tighten to 14- 
21 ft-lbs (19.0-28.5 Nm). Place motorcycle іп an upright 
position. Fill transmission to proper level with fresh trans- 
mission fluid. See 1.8 TRANSMISSION LUBRICANT. 


CAUTION 


Do not overfill the primary chaincase with lubricant. 
Overfilling can cause rough clutch engagement, incom- 
plete disengagement, clutch drag and/or difficulty in 
finding neutral at engine idle. (00199b) 


21. Fill primary. See 1.7 PRIMARY CHAIN, Ghaincase Lub- 
ricant. 


22. Fill engine oil. See 1.6 ENGINE OIL AND FILTER, Chan- 
ging Oil and Oil Filter. 


AWARNING 


Connect positive (+) battery cable first. If positive (+) cable 
should contact ground with negative (-) cable connected, 
the resulting sparks can cause a battery explosion, which 
could result in death or serious injury. (00068a) 


23. Connect battery cables. 
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Figure 6-55. Transmission Housing to Crankcase Torque 
Sequence 


DISASSEMBLY 


Shifter Arm Assembly 


1. See Figure 6-56. After removing door assembly, remove 
Screw (8) and shifter rod lever (9) from the shifter pawl 
lever assembly (1). 


2. Removeretaining ring (7), washer (6) and seal (5). Discard 
retaining ring and seal. Pull shifter pawl lever assembly 
out of the transmission case. 


3. Inspect sleeve (2) inside transmission case. 


CLEANING AND INSPECTION 


AWARNING 


Compressed air can pierce the skin and flying debris from 
compressed air could cause serious eye injury. Wear 
safety glasses when working with compressed air. Never 
use your hand to check for air leaks or to determine air 
flow rates. (00061a) 


1. Clean all parts in solvent except the case and main drive 
gear needle bearings. Blow parts dry with low pressure 
compressed air. 


NOTE 
Never wash the transmission case and needle bearings with 
solvent. Normal cleaning methods will wash dirt or other con- 
taminants into the bearing case (behind the needles) leading 
to bearing failure. 


2. See Figure 6-56. Inspect the shifter pawl lever assembly 
(1) for wear. Replace assembly if pawl ends are damaged. 
Replace centering spring (3) if elongated. 
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3. Inspect the shifter spring (4). Replace if the spring fails to 
hold the pawl on the cam pins. 


4. Thoroughly clean the oil pan with solvent. 


5. Inspect preformed transmission top cover vent hose for 
nicks, cuts or general deterioration. Replace as necessary. 
Use low-pressure compressed air to verify that hose and 
fitting are unobstructed. 
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Shifter pawl lever assembly 
Sleeve (inside transmission case) 
Shift lever centering spring 
Shifter shaft lever spring 
Seal 

Washer 

Retaining ring 

Screw 

. Shifter rod lever 

10. Washer 

11. Screw 


Figure 6-56. Shifter Arm Assembly 
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Countershaft Needle Bearing Replacement 


1. Find a suitable bearing driver 1.25 in. (31.75 mm) in dia- 
meter. 


2. Fromthe outside of the transmission case place the needle 
bearing open end first next to the bearing bore. Hold the 
driver squarely against the closed end of the bearing and 
tap the bearing into place. The bearing is properly posi- 
tioned when it is driven inward flush with the outside sur- 
face of the case or to a maximum depth of 0.030 in. (0.76 
mm). 


3. Lubricate the bearing with transmission lubricant. 


Shifter Pawl Lever Assembly 


1. SeeFigure 6-56. Verify that sleeve (2) is inside transmis- 
sion case. 


2. See Figure 6-57. Slide shifter lever centering spring (3) 
over shaft of shifter pawl lever assembly (2). Align opening 
on spring with tab on lever. 
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3. Place shifter shaft lever spring (4) on shifter pawl lever 
assembly. 


NOTE 


Do not bend shifter shaft lever spring more than necessary for 
assembly. 


4. SeeFigure 6-58. Insert the assembly into the transmission 
case. 


5. See Figure 6-59. Verify that pin sits inside shifter shaft 
lever spring. 


6. SeeFigure 6-58. Install a new seal. Install washer (1) and 
a new retaining ring (2). 


NOTE 
In next step, shifter rod lever must be installed so angle of lever 
is toward front of vehicle, one spline from vertical. 


7. See Figure 6-56. Install shifter rod lever (9) on the shifter 
pawl lever assembly shaft end using screw (8). Tighten 
to 18-22 ft-lbs (24.4-29.8 Nm). 
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Pawl (part of shifter pawl lever assembly) 
Shifter pawl lever assembly 

Shifter lever centering spring 

Shifter shaft lever spring 


Pon > 


Figure 6-57. Shifter Pawl Lever Assembly 
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Washer (with seal behind) 
Retaining ring 

Shifter shaft lever 

Pin 


Pens 


Figure 6-58. Shifter Shaft Lever, Exterior View Figure 6-59. Shifter Shaft Lever Spring 
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FASTENER TORQUE VALUES 


7.1 


FASTENER TORQUE VALUES IN THIS 


CHAPTER 


The table below lists torque values for all fasteners presented 


in this chapter. 


FASTENER TORQUE VALUE NOTES 

2 inch diameter gauge nuts 10-20 in-Ibs 1.1-2.3 Мт |7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, 2 Inch Diameter Gauges: Fuel 
Level, Ambient Air Temperature, Voltmeter, Oil 
Pressure 

Auxiliary lamp bracket to fork bracket 15-20 ft-lbs 20-27 Nm 7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

screws (FLHT/C/U) iary Lamp Bracket 

Auxiliary lamp bracket to fork bracket 72-108 in-Ibs 8.1-12.2 Nm |7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

stud acorn nuts (FLHR/C) iary Lamp Bracket 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm  |7.9 STARTER, Installation 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm |7.22 ALTERNATOR, Installation 

Battery tray screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Battery Tray 

CB module to radio screw 35-45 in-Ibs 4.0-5.1 Nm |7.33 ADVANCED AUDIO SYSTEM, Radio (Storage 
Box) 

CB module to radio screw 35-45 in-Ibs 4.0-5.1 Nm |7.33 ADVANCED AUDIO SYSTEM, CB Module 

CKP sensor mount screw 90-120 in-Ibs 10.2-13.6 Nm |7.21 CRANKSHAFT POSITION SENSOR 
(CKP), Installation 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm 7.31 GAUGES AND INSTRUMENTS: 
FLHR/C, Speedometer 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm 17.32 INDICATOR LAMPS: FLHR/C, Indicator 
Lamps 

Fairing cap screws 25-30 in-Ibs 2.8-3.4 Nm 7.19 FAIRING CAP SWITCHES: 
FLHTC/U, Installation 

Fairing speaker lower screw (FLHX, 22-28 in-Ibs 2.5-3.2 Nm 7.33 ADVANCED AUDIO SYSTEM, Front Fairing 

FLHTC/U) Speakers 

Fairing speaker upper screws (FLHX, 35-50 in-Ibs 4.0-5.7 Мт 7.33 ADVANCED AUDIO SYSTEM, Front Fairing 

FLHTC/U) Speakers 

Fork lock screws (FLHR/C) 36-60 in-Ibs 4.1-6.8 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Front fender tip lamp bracket screws 20-25 in-Ibs 2.3-2.8Nm |7.15 FENDER ТИР LAMPS, Front Fender Tip Lamp 

Front fender tip lamp bracket screws 20-25 in-Ibs 2.3-2.8 Nm |7.15 FENDER ТИР LAMPS, Front Fender Tip Lamp 
Jumper Harness 

Front fender tip lamp trim strip tee bolt 10-15 in-Ibs 1.1-1.7 Nm |7.15 FENDER ТР LAMPS, Front Fender Tip Lamp 

nuts Jumper Harness 

Front turn signal lamp mounting bracket} 30-60 in-Ibs 4.1-6.8 Nm 7.16 TURN SIGNAL LAMPS, Front Turn Signal 

screws (FLHR/C, FLHT/C/U) Lamp 

Front turn signal lamp mounting bracket} — 15-20 ft-lbs 20-27 Nm 7.16 TURN SIGNAL LAMPS, Front Turn Signal 

screws (FLHX) Lamp 

Fuel tank console screws 36-60 in-Ibs 4.1-6.8Мт _ 7.33 ADVANCED AUDIO SYSTEM, Front Headset 
Receptacle 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8.0-12.0 Nm [7.40 HANDLEBAR SWITCH ASSEM- 

Screws BLIES, Assembly: Left Side Handlebar Switches 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8.0-12.0 Nm | 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 

Screws ation 
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FASTENER TORQUE VALUE NOTES 

Handlebar clamp to master cylinder 72-80 in-lbs 8.0-9.0 Nm 7.40 HANDLEBAR SWITCH ASSEM- 

screws BLIES, Assembly: Right Side Handlebar Switches 

Handlebar clamp to master cylinder 72-80 in-Ibs 8.0-9.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 

screws ation 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEM- 
BLIES, Assembly: Right Side Handlebar Switches 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEM- 
BLIES, Assembly: Left Side Handlebar Switches 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 
ation 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 
ation 

Harness ground stud flange nuts 50-90 in-Ibs 5.7-10.2 Nm |7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1)/(10 mm) 

Harness ground stud flange nuts 50-90 in-Ibs 5.7-10.2Nm |7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1)/(10 mm) 

Headlamp door screw 9-18 in-Ibs 1.0-2.0 Nm 7.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 
Assembly 

Headlamp housing screws (FLHR/C) 9-18 in-Ibs 1.0-2.0 Nm |7.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 
Assembly 

Headlamp retaining ring screws (FLXH,| 23-28 in-Ibs 2.6-3.2 Мт 17.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 

FLHT/C/U) Assembly 

Horn bracket acorn nut 80-120 in-Ibs 9.0-13.6 Nm |7.27 HORN, Installation 

Horn bracket to cylinder head screws 35-40 ft-lbs 48-54 Nm 7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1) 

Horn stud flange nut 80-100 in-Ibs 9.0-11.3 Nm |7.27 HORN, Installation 

Ignition coil screws 32-40 in-Ibs 3.6-4.5 Nm 7.5 IGNITION COIL, Installation 

Ignition switch housing nut 125-150 in-Ibs | 14.1-16.9 Nm |7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 

Ignition switch housing screws 36-60 in-Ibs 4.1-6.8 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 

Ignition switch screws (FLHR/C) 20-30 in-Ibs 2.3-3.4 Мт 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Instrument bezel screws 25-35 in-Ibs 2.8-4.0 Мт 7.20 INSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Instrument console screws 36-60 in-Ibs 4.1-6.8 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 7.20 INSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 7.20 INSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Left-side caddy mounting screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Left Side Caddy 

License plate bracket screws 60-80 in-Ibs 6.8-9.0 Мт |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket 

License plate bracket screws 60-80 in-Ibs 6.8-9.0 Мт |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket 

Long post jam nut 65-80 in-Ibs 7.3-9.0 Nm  |7.10 STARTER SOLENOID, Solenoid Contacts 

Neutral switch 120-180 in-Ibs | 13.6-20.3 Nm |7.24 NEUTRAL SWITCH, Installation 

Oil pressure sender 96-120 in-Ibs 11-14 Nm 7.25 OIL PRESSURE SWITCH AND 
SENDER, Installation 
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Oil pressure switch 96-120 in-Ibs 11-14 Nm 7.25 OIL PRESSURE SWITCH AND 
SENDER, Installation 

Radio (storage box) to support bracket 35-45 in-Ibs 4.0-5.1 Nm |7.33 ADVANCED AUDIO SYSTEM, Radio (Storage 

Screws Box) 

Radio mounting screw 35-45 in-Ibs 4.0-5.1 Nm |7.35 MAIN WIRING HARNESS, Installation: FLHX, 
FLHT/C/U (Part 2) 

Radio support bracket screws 35-45 in-Ibs 4.0-5.1 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 

Rear fender lights harness stud plate 60-96 in-Ibs 6.8-10.9 Nm |7.14 TAIL LAMP, Rear Fender Lights Harness 

flange nuts 

Rear fender tip lamp screws 20-25 in-Ibs 2.3-2.8 Nm  |7.15 FENDER ТІР LAMPS, Rear Fender Tip Lamp 

Rear stoplight switch 12-15 ft-lbs 16.3-20.3 Nm |7.26 STOPLIGHT SWITCHES, Rear Stoplight 
Switch/Use Loctite Pipe Sealant with Teflon 565 

Rear turn signal lamps bracket screws | 84-144 in-Ibs 9.5-16.3 Nm |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket/Use LOCTITE High Strength 
Threadlocker 271 (red) 

Rear turn signal lamps bracket screws | 84-144 in-Ibs 9.5-16.3 Nm |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket/Use LOCTITE High Strength 
Threadlocker 271 (red) 

Rear turn signal lamp to rear turn signal! 30-50 in-Ibs 3.4-5.6 Мт 7.16 TURN SIGNAL LAMPS, Rear Turn Signal 

lamps bracket screws Lamp 

Solenoid ring terminal nut 70-90 in-Ibs 7.9-10.2 Nm |7.9 STARTER, Field Coil Assembly 

Speedometer bracket screws 10-20 in-Ibs 1.1-2.3 Nm 7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, Speedometer 

Starter end cover screw 90-110 in-Ibs | 10.2-12.4 Nm |7.9 STARTER, Field Coil Assembly 

Starter mounting screw 22-24 ft-lbs 29.8-32.5 Nm |7.9 STARTER, Installation 

Starter terminal post nut 70-90 in-Ibs 7.9-10.2 Nm |7.9 STARTER, Installation 

Starter thru bolts 39-65 in-Ibs 4.4-7.3 Nm  |7.9 STARTER, Field Coil Assembly 

Stator mounting screws 55-75 in-Ibs 6.2-8.5 Nm  |7.22 ALTERNATOR, Installation/Always use new 
Screws 

Tachometer bracket screws 10-20 in-Ibs 1.1-2.3 Nm 7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, Tachometer 

Tail lamp circuit board/chrome base 40-48 in-Ibs 4.5-5.4 Мт |7.14 TAIL LAMP, Circuit Board/Chrome Base 

screw 

Tail lamp screws 20-24 in-Ibs 2.3-2.7Мт 7.14 TAIL LAMP, Tail Lamp/Tail Lamp Bulb 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm |7.14 TAIL LAMP, Circuit Board/Chrome Base 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm 7.14 TAIL LAMP, Rear Fender Lights Harness 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm |7.15 FENDER ТІР LAMPS, Rear Fender Tip Lamp 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm 7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamp 

Top caddy clamp screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Top Caddy 

Turn signal lamp fastener: FLHX 15-20 ft-lbs 20-27 Nm 7.16 TURN SIGNAL LAMPS, Front Turn Signal 
Lamp 

Turn signal lamp to auxiliary lamp 36-60 in-Ibs 4.1-6.8 Nm 17.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

bracket mount socket screws iary Lamp Housing 

Turn signal lamp to auxiliary lamp stud 15-18 ft-lbs 20.3-24.4 Nm |7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

locknut iary Lamp Housing 

Voltage regulator locknuts 70-100 in-Ibs 7.9-11.3 Nm |7.3 VOLTAGE REGULATOR, Installation 

VSS Screw 84-132 in-Ibs 9.5-14.9 Nm |7.23 VEHICLE SPEED SENSOR (VSS), VSS 


2009 Touring Service: Electrical 7-3 


HOME 


SPECIFICATIONS: ELECTRICAL 7.2 


SPECIFICATIONS 


Table 7-1. Ignition 


IGNITION DATA 

Idle speed 1000 + 50 RPM 

Spark plug size 12mm 

Spark plug gap 0.038-0.043 in. 
0.97-1.09 mm 

Spark plug type Harley-Davidson 

No. 6R12 

(no substitute) 

Ignition coil primary resistance 0.5-0.7 ohms 


Ignition coil secondary resistance 


5500-7500 ohms 


Table 7-2. Fuses 


Table 7-3. Charging System 


CHARGING SYSTEM DATA 

Battery 19 amp hour/270 CCA 
Alternator AC voltage output 16-23 VAC per 1000 RPM 
Alternator stator coil resistance 0.1-0.2 ohms 
Regulator voltage output @ 3600 14.3-14.7 


RPM @ 
75° F (24° C) 
35-50 amps 


Regulator amperes @ 3000 RPM 


Table 7-4. Starter Specifications 
STARTER DATA 
3000 RPM (min.) @ 11.5 V 
90 amp (тах.) @ 11.5 V 


Free speed 


Free current 


Cranking current 200 amp (max.) @ 68°F 


Stall torque 8.0 ft-lbs (10.8 Nm) @ 2.4 V 


Table 7-5. Starter Service Wear Limits 


FUSE AMPS 
Main fuse 40 
Brakes 15 
Accessory 15 
P&A 15 
Radio power/siren 15 
ECM power 15 
Ignition 15 
Engine control: active exhaust (HDI only) 15 
Lighting 15 
Instruments 15 
Headlamp 15 
ABS 30 
P&A ignition 2 
Fuel pump 15 
Battery 15 
Radio memory 15 
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ITEM IN. MM. 
Brush length (minimum) 0.443 11.0 
Commutator runout 0.016 0.41 
Commutator diameter (minimum) 1.141 28.98 
Commutator mica depth (minimum) 0.008 0.203 
NOTE 


The fuse labeled Security provides basic turn signal function- 
ality on vehicles without a factory-installed security system. Do 
not remove this fuse or use it as a replacement fuse for other 
systems. 


VOLTAGE REGULATOR 


7.3 


REMOVAL 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Remove locknuts from studs on lower frame crossmember. 
Lift voltage regulator off studs. Allow voltage regulator to 
hang upside down at front of lower frame crossmember. 


3. See Figure 7-2. Pull away locking latch and remove socket 
of voltage regulator connector [77] (2). 


4. Pull away locking latch and remove socket of stator con- 
nector [46] (1). 


NOTE 
The rubber molded voltage regulator and stator connectors 
are not serviceable. Damage to terminals, molding or locking 
latches requires voltage regulator and/or stator replacement. 


INSTALLATION 


1. See Figure 7-2. Install stator connector [46] (1). Secure 
connector with locking latch (3). 


2. Install voltage regulator connector [77] (2). Secure con- 
nector with locking latch (3). 


3. SeeFigure 7-1. Install voltage regulator with locknuts on 
studs and tighten to 70-100 in-Ibs (7.9-11.3 Nm). 


4. Make sure wires are properly secured. 
5. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


6. Loadtest charging system. 


(mm 
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1. Stator connector [46] 
2. Voltage regulator output connector [77] 


Figure 7-1. Voltage Regulator (Left Side View) 
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1. Stator [46A] 
2. Voltage regulator [77A] 
3. Locking latch 


Figure 7-2. Voltage Regulator (Bottom View) 
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ELECTRONIC CONTROL MODULE (ECM) 7.4 


ECM 


Removal 


1; 
2. 


Remove seat. See 2.28 SEAT. 


Pushing rear catch away, lift up ECM until free of top 
caddy. 


Disconnect ECM connector [78] as follows: 


a. While depressing button on socket housing, rotate 
locking bar until seated in the rearward position (index 
pin on locking bar engages rear notch in socket 
housing). 


NOTE 
Internal latches are not fully disengaged until locking bar 
is seated in the rearward position. Forcing socket housing 
with latches partially engaged will result in connector 
damage. 


b. Gently pull apart pin and socket housings. 


Installation 


1. 


Connect ECM connector [78] as follows: 

a. Verify that locking bar is seated in the rearward posi- 
tion (index pin on locking bar engages rear notch in 
socket housing). 


b. Aligning large ground pin (73) with blue socket, mate 
pin and socket housings. 


7-6 2009 Touring Service: Electrical 


NOTE 
If pin and socket housings are not properly aligned during 
the installation attempt, damage to large ground pin (73) 
will likely occur. Damage to pin requires ECM replacement. 


c. Rotate locking bar until seated in the forward position 
(index pin on locking bar engages front notch in 
socket housing). 


NOTE 
Pin and socket housings must be fully engaged before 
locking bar is rotated to the forward position. Forcing 
locking bar without full engagement will result in connector 
damage. 


Place ECM in approximate position on top caddy (oriented 
to the right of the left side stop and rear of the front catch). 


Push ECM forward until front catch engages, and then 
push down on rear of ECM to engage rear catch. 


Slide ECM toward left side stop until holes engage two 
index pins on right side of top caddy. 


Install seat. See 2.28 SEAT. 


IGNITION COIL 


7.5 


REMOVAL 
1. Remove battery. See 1.17 BATTERY MAINTENANCE. 


2. бее Figure 7-3. Unplug rear and front spark plug wires (1, 
2) from ignition coil. 


3. Remove ignition coil connector [83] (3). 


4. See Figure 7-4. Remove screws (2) and battery hold-down 
bracket (3). 


5. Loosen ground terminal nut (4). While holding ground 
terminal wires out of the way, remove ignition coil (1). 


INSTALLATION 


1. See Figure 7-4. While holding ground terminal wires out 
of the way, place ignition coil (1) into position. 


2. Install battery hold-down bracket (3) and screws (2). 
Tighten screws to 32-40 in-Ibs (3.6-4.5 Nm). 


3. Place ground terminal wires in proper position and tighten 
nut (4). 


4. SeeFigure 7-3. Install ignition coil connector [83] (3). 


Connect rear (1) and front (2) spark plug wires to ignition 
Coil. 


6. Install battery. See 1.17 BATTERY MAINTENANCE. 
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1. Rear spark plug wire 
2. Front spark plug wire 
3. Ignition coil connector [83] 


Figure 7-3. Spark Plug Wires 


Ignition coil 
Screw (2) 
Battery hold-down bracket 
Ground terminal nut 


оза 


Figure 7-4. Ignition Coil 
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SYSTEM FUSES AND RELAYS 


7.6 


MAIN FUSE 


Removal 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove left side cover. 

3. See Figure 7-5. Pull main fuse from main fuse holder. 
Installation 

1. See Figure 7-5. Insert main fuse into main fuse holder. 
2. Install left side cover. 

3. Install left side saddlebag. See 2.29 SADDLEBAGS. 


MAIN FUSE HOLDER 


Removal 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


Remove left side cover. 


Remove battery. See 1.17 BATTERY MAINTENANCE. 


2 
3. Pull main fuse from fuse holder. 
4 
5 


Inboard of left side caddy: 


a. Cut front cable strap to release main harness bundle 
and main power cable (to main fuse holder). Remove 
and discard cable strap. 


b. Push up on tongue at bottom of harness cover to 
release from slot in caddy, and then rotate up and 
disengage hinges. 

c. Press latches on main fuse holder and pull from hole 
in caddy. 


NOTE 
If further disassembly of the left side caddy is necessary, see 
7.7 ELECTRICAL CADDIES. 


6. Remove socket terminals from main fuse holder. See 
A.4 DELPHI MAIN FUSE HOUSING. 


Installation 


1. Install socket terminals into main fuse holder. See 
A.4 DELPHI MAIN FUSE HOUSING. 
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2. Inboard of left side caddy: 
a. Push main fuse holder into hole until it locks in place. 
b. Install new cable strap through front slot in caddy 


capturing main harness bundle and main power cable 
(to main fuse holder). 


c. Engage hinges and rotate harness cover down over 
main harness bundle. Push up on tongue at bottom 
of cover to engage slot in caddy. 


NOTE 
If further assembly of the left side caddy is necessary, see 
7.7 ELECTRICAL CADDIES. 


3. Install battery. See 1.17 BATTERY MAINTENANCE. 


4. Insert main fuse into main fuse holder. 
5. Install left side cover. 
6. Install left side saddlebag. See 2.29 SADDLEBAGS. 


SYSTEM FUSES AND RELAYS 


Removal 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove left side cover. 
3. Pull main fuse from fuse holder. 
4 


Push up on tongue at bottom of fuse block cover to release 
from slot in caddy, and then rotate up and disengage 
hinge. 


5. See Figure 7-5. Remove system fuse/relay from fuse 
block. Replace fuse if the element is burned. Automotive 
type ATO fuses are used. 


Installation 
1. See Figure 7-5. Install system fuse/relay in fuse block. 


2. Engage hinge and rotate fuse block cover down over fuse 
blocks. Push up on tongue at bottom of cover to engage 
slot in caddy. 


3. Insert main fuse into fuse holder. 
4. Install left side cover. 
5. Install left side saddlebag. See 2.29 SADDLEBAGS. 
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Main fuse 
Brakes 
Accessory 
P&A 
Radio/siren (if equipped) 
ECM power 
Starter relay 
Ignition 

. Lighting relay 
10. Spare 

11. Spare 


оомольома 


. Lighting 

. Instruments 

. Headlamp 

. ABS (if equipped) 

. Brake lamp relay 

. P&A ignition (if used) 

. EFI system relay 

. Fuel pump 

. Battery 

. Radio memory (if equipped) 


Figure 7-5. Fuse Blocks 


FUSE BLOCKS 


Removal 


1. 


Remove left side caddy as necessary to release fuse 
blocks. See 7.7 ELECTRICAL CADDIES. 


Remove system fuses and relays from fuse blocks. 


Remove socket terminals from fuse blocks. See 
A.11 PACKARD 280 METRI-PACK RELAY AND FUSE 


BLOCK CONNECTORS. 


Installation 
1. 


Install socket terminals into fuse blocks. See 
A.11 PACKARD 280 METRI-PACK RELAY AND FUSE 
BLOCK CONNECTORS. 


See Figure 7-5. Install system fuses and relays into fuse 
blocks. 


Install fuse blocks into left side caddy. Install left side 
caddy. See 7.7 ELECTRICAL CADDIES. 
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ELECTRICAL CADDIES 


7.7 


ТОР CADDY 


Removal 
1. Remove seat. See 2.28 SEAT. 


See Figure 7-6. Remove HFSM antenna (4), if present. 
Lift up on ECM (3) until free of caddy. 


Remove screws (2). 


or mw ГО 


Lift up on top caddy and slide purge valve solenoid (5) 
from front caddy, if present. Remove front caddy. 


Installation 


1. See Figure 7-6. Install purge valve solenoid (5) on front 
caddy (1) and place caddy into position over battery. 


2. Install both screws (2). Tighten screws to 72-96 in-Ibs 
(8.1-10.9 Nm). 


3. Install ECM (3). Make sure holes in ECM are positioned 
over alignment pins (6). 


4. Install HFSM antenna (4) onto caddy, if present. 
5. Install seat. See 2.28 SEAT. 


©. - 
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Front caddy 
Screw (2) 
ECM 

HFSM antenna 
Purge valve solenoid 
Alignment pin (2) 


Figure 7-6. Top Caddy 
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LEFT SIDE CADDY 


Removal 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove left side cover. 
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Remove seat. See 2.28 SEAT. 
See Figure 7-7. Remove main fuse (3). 


Disconnect rear fender lights harness connector (1) and 
slide connector body off of mounting tab. 


Cut cable strap (4) securing excess wire loop for AM/FM 
antenna, if used. 


Disconnect siren (8), if installed, and remove from caddy. 


Remove ABS diode pack (5), if installed, date link con- 
nector (6), and fuse block cover (7) from caddy. 


Remove screws (2). 


Rear fender lights harness 
Screw (2) 

Main fuse 

Cable tie 

ABS diode pack 

Data link connector 

Fuse block cover 

Siren 


SNOOP бозо > 


Figure 7-7. Caddy Components 


. See Figure 7-8. Remove front and rear cable straps (1, 


4). 


. Remove harness cover (11). 
. Remove wires from square shaped opening (9). 


. From back side of caddy, squeeze tabs at top and bottom 


of main fuse holder (15) and pull away from left-side caddy. 


. On back side of caddy, pull tabs holding fuse block (13) 


to caddy and remove fuse block from back side of caddy. 


HOME 


Installation 


1. 


See Figure 7-8. Insert fuse block (13) from back side of 
caddy. Make sure tabs on caddy are secured to top and 
bottom of fuse block. 


Insert main fuse holder (15) into caddy. Make sure the 
tabs on the top and bottom of the fuse holder are fastened 
to the caddy. 


Route wires for siren, data link connector, ABS diode pack, 
and excess wire loop for AM/FM antenna, if used, through 
square shaped opening (9). 


Install harness cover (11). 
Secure wires with front and rear cable straps (1, 4). 


See Figure 7-7. Install screws (2). Tighten to 72-96 in-Ibs 
(8.1-10.9 Nm). 


Install ABS diode pack (5), if ABS installed, date link con- 
nector (6), and fuse block cover (7) to caddy. 


Install siren (8), if used and attach electrical connector to 
siren. 


Attach excess wire loop for AM/FM antenna to caddy using 
a new cable tie (4). 


10. Connect rear fender lights harness connector (1) and slide 
connector body onto mounting tab. 


11. Install main fuse (3). 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 


12. Install seat. See 2.28 SEAT. 
13. Install left side cover. 
14. Install left side saddlebag. See 2.29 SADDLEBAGS. 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


15. Turn ignition on and test all lights and switches for proper 
operation. 
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1. Front cable strap 10. AM/FM Antenna harness 
2. Main harness bundle 11. Harness cover 
3. Main power cable 12. Harness cover tongue slot 
4. Rear cable strap 13. Fuse block 
5. Data link connector [91] 14. Main fuse 
6. ABS diode pack [201] 15. Main fuse holder 
7. P&A siren connector [142] 16. Tour-Pak harness 
8. Siren compartment/retaining latches 17. Rear fender lights harness [7] 
9. Square shaped opening 
Figure 7-8. Left Side Caddy (Typical) 
BATTERY TRAY 2. Remove rear wheel. See 2.5 REAR WHEEL. 
3. Removeleft side caddy. See 7.7 ELECTRICAL CADDIES, 
Removal Left Side Caddy. 


1. Remove battery. See 1.17 BATTERY MAINTENANCE. 
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4. If Tour-Pak harness is routed through side of battery tray, 
disconnect Tour-Pak connectors and pull harness away 
from battery tray. 


5. Remove ignition coil. See 7.5 IGNITION COIL. 


6. Remove ABS module, if equipped. See C.1 ABS 
MODULE. 


7. Pul TSM/HFSM 
7.17 TSM/HFSM. 


8. If active exhaust actuator is not used, disconnect actuator 
connector from battery tray. 


away from battery tray. See 


9. Remove four screws securing battery tray to frame. 
10. Pull battery tray rearward out through frame. 
Installation 

1. Install battery tray in from behind frame. 


2. Install four screws securing battery tray to frame. Tighten 
to 72-96 in-Ibs (8.1-10.9 Nm). 


3. |f active exhaust actuator is not used, connect actuator 
connector to battery tray. 


4. Install TSM/HFSM onto battery tray. See 7.17 TSM/HFSM. 
5. Install ABS module, if equipped. See C.1 ABS MODULE. 
6. Install ignition coil. See 7.5 IGNITION COIL. 


м 


If equipped with Tour-Pak, route harness through side of 
battery tray and connect Tour-Pak connectors. Install cable 
ties to secure harness. 

Install left side caddy. See 7.7 ELECTRICAL CADDIES, 
Left Side Caddy. 


Install rear wheel. See 2.5 REAR WHEEL. 


10. Install battery and top caddy. See 1.17 BATTERY MAIN- 
TENANCE. 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 


11. Install seat. 2.28 SEAT. 


© 


© 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


12. Turn ignition on and test switches and lights for proper 
operation. 
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REMOVAL 
1. Remove left side saddlebag. See 2.29 SADDLEBAGS. 


Remove left side cover. 
See Figure 7-9. Remove main fuse (3). 


Disconnect security siren connector [142] (1). 


т Р 5 


Remove security siren (2). 


INSTALLATION 
1. See Figure 7-9. Install security siren (2). 


2. Connect security siren connector [142] (1). 
3. Install main fuse (3) into holder. ЧАР SS / 
4. Install left side cover. E 
1. Security siren connector [142] 
5. Install left side saddlebag. See 2.29 SADDLEBAGS. 2. Security siren 


3. Main fuse 


Figure 7-9. Security Siren 
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STARTER 


7.9 


GENERAL 


The starter is made up of a field coil assembly, solenoid 
assembly and drive assembly. The repair instructions contained 
in this section are divided into three major service areas 
accordingly. 


NOTE 


For troubleshooting and diagnostic information, see the elec- 
trical diagnostic manual for this motorcycle. 


Wiring Diagrams 


The starting circuit wiring diagram contains information about 
wiring configuration. For additional information, see the elec- 
trical diagnostic manual for this motorcycle. 


Paint Touch-Up 


On painted starters, paint is applied to the starter after 
assembly. Many of the procedures in this section involve dis- 
assembly of several painted joints. When servicing the starter, 
paint damage or flaking may occur in the area of these joints. 
Any damaged paint should be touched up after assembly prior 
to installation using the appropriate touch up paint. Follow the 
directions provided with the paint. Paint flaking does not require 
the starter to be replaced. 


REMOVAL 
1. Remove seat. See 2.28 SEAT. 


AWARNING 


Disconnect negative (-) battery cable first. If positive (+) 
cable should contact ground with negative (-) cable con- 
nected, the resulting sparks can cause a battery explosion, 
which could result in death or serious injury. (00049a) 


2. Remove battery negative (-) cable (black) from battery. 


NOTE 
The battery positive cable and power wire for the main fuse 
are crimped together at the starter ring terminal. Both must be 
replaced as an assembly if either requires replacement. See 
A.4 DELPHI MAIN FUSE HOUSING for removal of power wire 
from main fuse connector. 


3. Remove battery positive and main fuse power cable ring 
terminal from starter solenoid stud. 


4. Remove starter solenoid connector [128] at front of starter. 


5. Remove engine oil filler cap/dipstick. Cover fill spout with 
clean shop cloth to keep out dirt and debris. 


6. Remove starter front and rear mounting screws. 


7. Remove starter from motorcycle. Exercise caution to avoid 
losing the ring dowels. 


FIELD COIL ASSEMBLY 
Disassembly 


1. Remove screw to release chrome end cover, if equipped. 


2. Remove two nuts to release end cover bracket from thru 
bolts, if equipped. 


3. Pull up rubber boot and remove hex nut with captive 
lockwasher to release field wire ring terminal from post on 
solenoid housing. 


4. Loosen two thru bolts to release field coil from solenoid 
housing. 


5. Pull field coil with end cap from solenoid housing. 


6. Remove armature from field coil. Separating end cap and 
field coil flanges will facilitate removal. 


7. Placing field coil on wooden block to prevent damage, use 
impact driver to remove two screws with captive washers 
from end cap. Discard screws. 


8. Remove end cap from field coil. 


9. Locate the two brushes attached to the field coil winding. 
Pushing on inboard side of one brush, grasp free end of 
brush spring on outboard side with the hooked end of a 
suitable pick. Raise end of brush spring only as far as 
necessary to free brush from brush holder. Repeat step 
to release second brush and then remove brush holder 


from field coil. 

Inspection 

1. For testing procedures, see the electrical diagnostic 
manual. 


2. Inspect two O-rings in field coil bore for cuts, tears or signs 
of deterioration. 


3. Place armature in lathe or truing stand and check runout 
of commutator. Commutators with more than 0.015 in. 
(0.38 mm) of runout should be replaced or machined on 
a lathe. Commutators should be replaced when diameter 
is less than 1.141 in. (29.98 mm). 


4. Check depth of mica on commutator. If undercut is less 
than 0.008 in. (0.20 mm), use an undercutting machine to 
undercut the mica to 1/32 in. (0.79 mm) deep. The slots 
should then be cleaned to remove any dirt or copper dust. 


NOTES 


* See Figure 7-10. If an undercutting machine is not avail- 
able, undercutting can be done satisfactorily using a thin 
hacksaw blade. After undercutting, lightly sand the arma- 
ture with crocus cloth to remove any burrs. 


*  Donotuse sandpaper or emery cloth on commutator. The 
abrasive grit may remain on commutator segments and 
could cause excessive brush wear. 


5. Inspect armature roller bearings. Bearings must rotate 
freely without drag or sticking. Replace the bearings if 
pitted or grooved. 


6. Replace brush springs if bent or distorted. 
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1. Segments 
2. Міса 
3. Incorrect (Mica must not be left with a thin edge next to segments) 
4. Correct (Mica must be cut away clean between segments) 
5. Starting groove in mica with 3 cornered file 
6. Undercutting mica with piece of hacksaw blade 
7. Commutator 
Figure 7-10. Undercutting Mica Separators 
Assembly 3. Install armature in solenoid housing so that larger bearing 


1. Attach brush holder to field coil. Locate the two brushes 
attached to the field coil winding. Catch free end of brush 
spring with the hooked end of a suitable pick. Raise end 
of brush spring only as far as necessary to install brush 4. 
into brush holder. Repeat step to install second brush. 


2. Retract all four brushes for armature installation. For good 
results, obtain four paper clips. Bend free end of each 
paper clip outward approximately 90 degrees. Then, 5. 
pushing on inboard side of brush, insert straight end of 
paper clip between outboard side of brush and inboard 
side of brush spring. Properly installed, the paper clip 6 
contacts the framework of the brush holder to keep spring | 
pressure off the brush. Repeat step on remaining three 
brushes as shown in Figure 7-11. 
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on splined end seats in counterbore. Lubricate armature 
bearings with high temperature grease, such as LUBRI- 
PLATE 110, before installation. 


Mate field coil and solenoid housings. For proper 
assembly, a nub on the field coil housing flange must 
engage the slot on solenoid housing flange closest to the 
short (field wire) post on the solenoid housing. 


Carefully place brush holder over armature. If additional 
clearance is needed, use a small flat blade screwdriver to 
gently push back the brushes slightly. 


When the brush holder is centered over the armature, 
remove four paper clips to release brush springs. Verify 
that ends of brush springs make proper contact with brush 
sides. 


HOME 


10. 


11. 


Install end cap aligning holes in cap with those in brush 
holder. Start two new screws with captive washers. 
Tighten screws until snug. 


Install thru bolts to fasten field coil to solenoid housing. 
Tighten thru bolts to 39-65 in-Ibs (4.4-7.3 Nm). 


Attach field wire ring terminal to short post on solenoid 
housing and install hex nut with captive lockwasher. 
Tighten hex nut to 70-90 in-Ibs (7.9-10.2 Nm). Cover field 
wire ring terminal with rubber boot. 


Install end cover bracket onto threaded end of thru bolts, 
if equipped. For proper orientation, be sure that the longest 
end of the bracket (before the bend) is on the field wire 
side. Install two nuts and tighten until snug. 


Install screw to fasten chrome end cover to end cover 
bracket, if equipped. Tighten screw to 90-110 in-Ibs (10.2- 
12.4 Nm). 
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Figure 7-11. Install Paper Clips to Hold Brush Springs 


DRIVE ASSEMBLY 

Disassembly 

1. Remove field coil. See 7.9 STARTER, Field Coil Assembly. 

2. Pull field coil with end cap from solenoid housing. Hold 
end cap to field coil to avoid pulling armature out of brush 
holder. If armature is pulled from brush holder, further 
disassembly is required. 

3. Using a9 mm socket, remove two hex screws with Phillips 
recess to release drive housing from solenoid housing. 

4. Usearubber mallet to separate drive and solenoid hous- 
ings, if necessary. 

5. Remove idler gear from bearing cage in drive housing. 
Remove bearing cage with five steel cylinders from shaft 
in drive housing. 

6. Push on end of drive shaft to remove starter clutch 
assembly from drive housing. 

7. Compressing internal springs, remove snap ring from 
groove at end of drive shaft. 

8. Remove cup, pinion gear, short spring and spring seat 


from splined end of drive shaft. 


10. 


11. 


Push on splined end of drive shaft to remove from starter 
clutch bore. 


Remove long spring from drive shaft. Remove steel ball 
from drive shaft bore. 


Remove return spring from solenoid plunger shaft. 


Inspection 


1. 


6. 


Inspect two o-rings in drive housing bore for cuts, tears or 
signs of deterioration. 


Replace springs if kinked, elongated or distorted. 


Inspect pinion gear and drive shaft gear. Replace if pitted, 
scored, rounded, cracked, chipped or worn. 


Inspect roller bearings. Bearings must rotate freely without 
drag or sticking. Replace the bearings if pitted or grooved. 


Inspect the steel ball for wear, pitting, surface breakdown 
or other damage. 


Replace snap ring if bent or distorted. 


Assembly 


1. 


10. 


Install long spring onto drive shaft. Install steel ball in drive 
shaft bore. Insert splined end of drive shaft into starter 
clutch bore (gear side). 


Insert a deepwell socket into starter clutch bore and stand 
assembly upright on work bench with the socket side 
down. 


Push down on starter clutch, so that installed socket 
pushes against the drive shaft gear to compress the spring. 
Holding assembly with spring compressed, install spring 
seat, short spring, pinion gear and cup on splined end of 
drive shaft. Be sure that the collar on the pinion gear and 
the concave side of the cup both face the splined end of 
the drive shaft. 


While pushing down to simultaneously compress both the 
long and short springs installed, install snap ring in groove 
at splined end of drive shaft. Verify that snap ring is fully 
seated in the groove and that it resides in concave portion 
of cup when spring tension is released. 


Remove deepwell socket from starter clutch bore. 


Install bearing cage with five steel cylinders onto shaft in 
drive housing. Be sure that all five steel cylinders are 
installed in grooves of bearing cage. Install idler gear over 
bearing cage. Lubricate parts with high temperature 
grease, such as LUBRIPLATE 110, during assembly. 


Install starter clutch assembly in drive housing seating the 
larger bearing in the counterbore. Lubricate bearings with 
LUBRIPLATE 110 before installation. 


Apply a light film of Lubriplate 110 to solenoid plunger 
shaft. Install return spring on solenoid plunger shaft. 


Mate the solenoid and drive housings and install two hex 
screws using a 9 mm socket. Alternately tighten hex 
screws until snug. 


Lubricate armature bearing with LUBRIPLATE 110. 
Seating armature bearing in counterbore, mate field coil 
and solenoid housings. For proper assembly, a nub on 
the field coil housing flange must engage the slot on 
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solenoid housing flange closest to the short (field wire) 
post on the solenoid housing. 


11. Install field coil. See 7.9 STARTER, Field Coil Assembly. 
INSTALLATION 


1. Verify that two ring dowels are installed in the primary 
chaincase or starter flange. 


2. Lubricate O-ring on starter and bore of primary chaincase 
with light film of clean primary chaincase lubricant. 


3. Move starter into its installed position and start both 
mounting screws. 


4. Tighten starter mounting screws to 22-24 ft-lbs (29.8-32.5 
Nm). 


5. Remove shop cloth over fill spout and install engine oil 
filler cap/dipstick at top of transmission case. 
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T. 


Install battery positive cable on stud of solenoid. Install 
hex nut and tighten to 70-90 in-Ibs (7.9-10.2 Nm). Pull 
down rubber boot over terminal connections. 


Install starter solenoid connector [128] at front of starter. 


CAUTION 


Do not over-tighten bolts on battery terminals. Use 
recommended torque values. Over-tightening battery ter- 
minal bolts could result in damage to battery terminals. 
(002162) 


8. 


9. 


Connect battery negative (-) cable to battery and tighten 
bolt to 60-70 in-Ibs (6.8-7.9 Nm). 


Install seat. See 2.28 SEAT. 


HOME 


STARTER SOLENOID 


7.10 


SOLENOID ASSEMBLY 


Disassembly 


1. 
2. 


5. 


Remove field coil. See 7.9 STARTER, Field Coil Assembly. 


Pull field coil with end cap from solenoid housing. Hold 
end cap to field coil to avoid pulling armature out of brush 
holder. If armature is pulled from brush holder, further 
disassembly is required. 


Using a9 mm socket, remove two hex screws with Phillips 
recess to release solenoid housing from drive housing. 


Use a rubber mallet to separate solenoid and drive hous- 
ings, if necessary. 


Remove return spring from solenoid plunger shaft. 


Assembly 


1. 
2. 


4. 


Install return spring on solenoid plunger shaft. 


Mate the solenoid and drive housings and install two hex 
screws using a 9 mm socket. Alternately tighten hex 
screws until snug. 


Lubricate armature bearing with LUBRIPLATE 110. 
Seating armature bearing in counterbore, mate field coil 
and solenoid housings. For proper assembly, a nub on 
the field coil housing flange must engage the slot on 
solenoid housing flange closest to the short (field wire) 
post on the solenoid housing. 


Install field coil. See 7.9 STARTER, Field Coil Assembly. 


SOLENOID PLUNGER 


Disassembly 


1. 


Remove three hex screws to release solenoid cover. 


2. Remove rubber gasket from solenoid cover flange. 

3. Remove plunger and return spring. 

Assembly 

1. Applyalight film of LUBRIPLATE 110 to plunger shaft and 
install return spring. Install plunger in solenoid. 

2. Install new rubber gasket on solenoid cover flange. 

3. Install three hex screws to secure solenoid cover. Altern- 
ately tighten hex screws until snug. 

SOLENOID CONTACTS 

Disassembly 

1. Remove three hex screws to release solenoid cover. 

2. Remove rubber gasket from solenoid cover flange. 

3. Remove plunger and return spring. 

4. Obtain Solenoid Contact Repair Kit. 

5. Disassemble short post (field coil): 

a. See Figure 7-12. Remove hex nut from post, if still 
installed. Remove jam nut, wave washer, round 
bushing and o-ring from post. 

b. Oninside of solenoid housing, remove post bolt, hold- 
in terminal, contact plate and square bushing. 

6. Disassemble long post (battery): 


a. Remove hex nut from post, if still installed. Remove 
jam nut, wave washer, round bushing and o-ring from 
post. 


b. On inside of solenoid housing, remove post bolt, 
contact plate, square bushing and paper insulator 
washer. 
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1. Solenoid 10. Wave washer 
2. Hex screw 11. O-ring 
3. Solenoid cover 12. Round bushing 
4. Rubber gasket 13. Square bushing 
5. Plunger 14. Contact plate 
6. Return spring 15. Post bolt 
7. Rubber boot 16. Paper insulator washer 
8. Hex nut 17. Hold-in terminal 
9. Jam nut 
Figure 7-12. Solenoid Assembly 
Assembly Assemble long post (battery): 
1. Assemble short post (field coil): a. On inside of solenoid housing, align hole in paper 
M . AP insulator washer with hole in solenoid housing. Insert 
a. Frominside solenoid housing, insert sleeve on square sleeve on square bushing into holes. 
bushing into hole in solenoid housing. 
| | . NE . b. With the foot inboard against solenoid winding, align 
b. With the foot inboard against solenoid winding, align hole in contact plate with hole in square bushing. 
hole in contact plate with hole in square bushing. 
| . . . c. Slide long post bolt through holes in contact plate, 
c. Slide short post bolt through holes in hold-in terminal, square bushing, paper insulator washer and solenoid 
contact plate, square bushing and solenoid housing. housing. 
d. Atoutside of solenoid housing, install round bushing, d. Atoutside of solenoid housing, install round bushing, 


O-ring and wave washer onto end of post. Install jam 
nut, but do not tighten. 


7-20 2009 Touring Service: Electrical 


o-ring and wave washer onto end of post. Verify that 
index pin on round bushing engages blind hole in 
solenoid housing. Install jam nut, but do not tighten. 


Apply a light film of LUBRIPLATE 110 to plunger shaft and 
install return spring. Install plunger in solenoid. 


HOME 


4. While depressing plunger, alternately tighten jam nuts to 5. Install new rubber gasket on solenoid cover flange. 
65-80 in-Ibs (7.3-9.0 Nm). Verify that contact plates have 


not rotated out of alignment with plunger. 6. Install three hex screws to secure solenoid cover. Altern- 


ately tighten hex screws until snug. 
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HEADLAMP: ALL EXCEPT FLTR 


7.11 


HEADLAMP ASSEMBLY 


HEADLAMP BULB REPLACEMENT 


Removal 


1. Remove screw at bottom of headlamp door (chrome ring). 
Remove headlamp door. 


2. Proceed as follows: 


a. FLHR/C: Remove seven screws from headlamp 
housing and carefully pull headlamp assembly from 
headlamp nacelle. 


b. FLHX, FLHT/C/U: See Figure 7-13. Remove three 
screws from retaining ring and carefully pull headlamp 
assembly from outer fairing. 


3. Remove headlamp connector [38] at back of headlamp 
bulb. 


Installation 
1. Install headlamp connector [38] at back of headlamp bulb. 


2. Proceed as follows: 


a. FLHR/C: Align holes in headlamp housing with 
wellnuts in headlamp nacelle (headlamp door bracket 
at bottom). Install seven screws and alternately tighten 
to 9-18 in-Ibs (1.0-2.0 Nm). 


b. FLHX, FLHT/C/U: See Figure 7-13. Align holes in 
retaining ring of headlamp assembly with those in 
outer fairing (headlamp door bracket at bottom). Install 
three screws and alternately tighten to 23-28 in-Ibs 
(2.6-3.2 Nm). 


3. Fit the square-shaped portion of the headlamp door spring 
into slot at top of headlamp housing and then snap the 
headlamp door (chrome ring) into place. Install screw at 
bottom of headlamp door and tighten to 9-18 in-Ibs (1.0- 
2.0 Nm). 
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Figure 7-13. Remove Retaining Ring Screws (FLHX, 
FLHT/C/U) 
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The headlamp bulb is replaceable (not a sealed beam). Made 
of quartz glass filled with Halogen gas, the bulb is very delicate 
and must be handled with care. Avoid touching with bare fingers 
as skin oil can cause premature failure. 


NOTE 


When replacement is required, use only the specified bulb 
available from your Harley-Davidson dealer. Improper wattage 
or bulb may cause charging system problems. 


1. Remove headlamp assembly. 


2. Remove rubber boot at back of lens. 
3. See Figure 7-14. Press down on wireform loop and push 


pin end out from under lip of retainer to release. Use hinge 
to swing wireform out of the way. 


NOTE 
If it is difficult to free pin end of wireform from under lip of 
retainer, loosen retainer screw 1/2-1 turn and then repeat above 
step. 


AWARNING 


Handle bulb carefully and wear eye protection. Bulb con- 
tains gas under pressure, which, if not handled carefully, 
could cause serious eye injury. (00062b) 


4. Remove and discard bulb. 


CAUTION 


Never touch the quartz bulb. Fingerprints will etch the 
glass and decrease bulb life. Grab the bulb with paper or 
a clean, dry cloth. Failure to do so could result in bulb 
damage. (00210a) 


5. Install new bulb in lens. Rotate bulb as necessary so that 
wider ear on backplate points toward the top of the head- 
lamp assembly. 


NOTE 
The top of the headlamp assembly can be determined by the 
orientation of the decorative logo on the opposite side, or the 
location of the headlamp door bracket, which is always at the 
bottom of the assembly. 


6. See Figure 7-14. Use hinge to rotate wireform over socket 
at back of bulb. Press down on loop and push pin end 
under lip of retainer to secure. 


NOTE 
If retainer screw was loosened to release wireform, use finger 
to hold retainer in place and then slowly tighten screw until 
snug. Turning headlamp assembly over, verify that reflector 
cone is still centered under decorative logo. If it is not, loosen 
retainer screw and repeat step until the proper results are 
achieved. 


7. Install rubber boot at back of lens. 


8. Install headlamp assembly. 
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1. Wireform loop 
2. Retainer 


Figure 7-14. Headlamp Bulb Assembly 
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HEADLAMP: FLTR 


7.12 


HEADLAMP ASSEMBLY 


Removal 


1. Remove outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


m 


Move outer fairing assembly to bench area. 


e 


Remove headlamp harness connectors. 


NOTE 
Wrap electrical tape around blade of screwdriver to prevent 
damage to tabs of transparent lens cover. 


4. From inboard side of outer fairing, release top of trans- 
parent lens cover from slots in fairing by gently depressing 
two tabs with blade of screwdriver. Depress two bottom 
tabs and remove lens cover from fairing. 


5. Seeinset of Figure 7-15. Remove protective sleeve from 
top center hex adjuster stud. 

6. Depress mounting clips on all three hex adjuster studs 
and pull headlamp assembly out front of outer fairing. 

Installation 


1. Atfront of outer fairing, align ends of hex adjuster studs 
with holes in plastic bosses. Push headlamp assembly 
into position until mounting clips engage outer fairing. 


Protective sleeve 
Mounting clip 
Hex adjuster stud 
Plastic boss 


Pens 


Figure 7-15. Depress Mounting Clips 
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NOTE 


See inset of Figure 7-15. To avoid cutting or chafing wires, be 
sure to install protective sleeve on top center stud of headlamp 
assembly. 


2. Carefully snap bottom tabs of transparent lens cover into 
bottom slots of outer fairing. Carefully snap upper tabs of 
lens cover into upper slots of fairing. 


e 


Install headlamp harness connectors. 

Install outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 

HEADLAMP BULB REPLACEMENT 


NOTES 
The headlamp is a replaceable bulb (and not a sealed 
beam). Made of quartz glass filled with Halogen gas, the 
bulb is very delicate and must be handled with care. 


> 


When replacement is required, use only the specified bulb 
available from your Harley-Davidson dealer. Improper 
wattage or bulb may cause charging system problems. 


Removal 


1. Remove outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


Move outer fairing assembly to bench area. 


Remove headlamp harness connector. 


Remove rubber boot at back of bulb housing. 


Eo m-— m a 


See Figure 7-16. Rotate retainer in a counter-clockwise 
direction to remove from bulb housing. 


AWARNING 


Handle bulb carefully and wear eye protection. Bulb con- 
tains gas under pressure, which, if not handled carefully, 
could cause serious eye injury. (00062b) 


6. Remove and discard bulb. 


Installation 


CAUTION 


Never touch the quartz bulb. Fingerprints will etch the 
glass and decrease bulb life. Grab the bulb with paper or 
a clean, dry cloth. Failure to do so could result in bulb 
damage. (00210a) 


1. See Figure 7-17. Install new bulb in bulb housing. Orient 
bulb so that wider ear on backplate is topside and then 
push bottom of backplate so that tabs on outboard side fit 
snugly in slot of bulb housing. 


m 


See Figure 7-16. Place retainer over bulb housing and 
rotate in a clockwise direction until tight. 


1. Retainer 


2. Bulb housing 


Figure 7-16. Remove Retainer to Release Bulb 
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1. Wider ear 
2. Slot 
3. Tabs 


Figure 7-17. Install New Bulb in Bulb Housing 


Install rubber boot over retainer until flush with base of 
bulb socket. 


4. Install headlamp harness connector. 
5. Install outer fairing. See 2.41 UPPER FAIRING AND 


WINDSHIELD: FLTR. 
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AUXILIARY LAMPS AND BRACKETS 


AUXILIARY LAMP BULB 


Removal 


1. See Figure 7-18. Loosen auxiliary lamp door screw as 
required to pull lamp door from lip of lamp housing. 


N 


See Figure 7-19. Disconnect auxiliary lamp connector 
[199L/R], 2-place Packard. 


3. Remove nesting ring at back of lens. 


AWARNING 


Handle bulb carefully and wear eye protection. Bulb con- 
tains gas under pressure, which, if not handled carefully, 
could cause serious eye injury. (00062b) 


4. See Figure 7-20. Rotate bulb/pin housing 1/4 turn in a 


counterclockwise direction and remove from lens. Discard 
bulb/pin housing. 


CAUTION 


Never touch the quartz bulb. Fingerprints will etch the 
glass and decrease bulb life. Grab the bulb with paper or 
a clean, dry cloth. Failure to do so could result in bulb 
damage. (002102) 


5. SeeFigure 7-20. Install new bulb/pin housing in lens and 
rotate 1/4 turn in a clockwise direction. 


Installation 


1. See Figure 7-19. Place nesting ring at back of lens with 
the concave side up. 


2. See Figure 7-19. Connect auxiliary lamp connector 
[199L/R], 2-place Packard. 

3. Place nesting ring over edge of lamp housing. Rotate 
nesting ring until index tab engages slot at bottom of lamp 
housing. 

4. Holding nesting ring in place, rotate lens so that index tabs 
at back engage slots in nesting ring. 

5. Install lamp door over lip of lamp housing. Rotate lamp 


door so that screw is centered at bottom, and then tighten 
door screw until snug. 
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Auxiliary lamp 
Door 


Door screw 

Allen head screw (2) 
Mounting bracket 
Turn signal lamp 
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Figure 7-18. Auxiliary and Front Turn Signal Lamp 
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1. Lamp index tab 
2. Nesting ring index tab 


Figure 7-19. Auxiliary Lamp Assembly 
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Figure 7-20. Auxiliary Lamp Bulb/Pin Housing 


AUXILIARY LAMP HOUSING 
Removal 


NOTE 


See Figure 7-23. If replacing only the lamp housing, begin at 
step 1. Start at step 2 if replacing the entire lamp assembly. 


1. Disassemble auxiliary lamp. See 7.13 AUXILIARY LAMPS 
AND BRACKETS, Auxiliary Lamp Bulb. 


2. Proceed as follows: 
a. FLHR/C: See Figure 7-21. Remove headlamp 
assembly. See 7.11 HEADLAMP: ALL EXCEPT 
FLTR. Disconnect auxiliary lamps connector [73], 2- 

place Multilock. 


b. FLHT/C/U: See Figure 7-22. Remove outer fairing. 
See 2.87 UPPER FAIRING AND WINDSHIELD: 
FLHX, FLHT/C/U. Disconnect the left or right front 
turn signal/auxiliary lamp connector [31L/R], 4-place 
Multilock, on T-stud at top of left or right fairing sup- 
port brace (outboard side). 


3. Remove appropriate terminal(s) from socket housing. 


Table 7-6. FLHR/C Auxiliary Lamps [73] 


LEFT SIDE RIGHT SIDE 
WIRE COLOR, CHAMBER |WIRECOLOR| CHAMBER 
Gray/Black 1 Gray/Black 2 


Table 7-7. FLHT/C/U Auxiliary Lamps [31L/R] 


LEFT SIDE [31L] RIGHT SIDE [31R] 
WIRE COLOR, CHAMBER |WIRECOLOR| CHAMBER 
Gray/Black 4 Gray/Black 4 


Note: Terminals 1, 2 and 3 are reserved for the turn signal 
lamp. 


NOTE 


For instructions on removing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


4. SeeFigure 7-18. Remove two allen head screws to release 
turn signal lamp from mounting bracket. 


5. See Figure 7-24. Obtain length of strong flexible wire for 
use as mechanics wire. Feed wire through opening in 
socket terminal and then loop back twisting end until tightly 
coiled around longer strand. 


NOTE 
Be sure that mechanics wire is of sufficient strength to pull 
terminal through conduit without breaking. Wire length must 
also be long enough so that free end is not lost in conduit when 
pulled. 


6. Carefully pull wire to draw socket terminal through conduit. 
7. Unravel mechanics wire to release socket terminal. 


8. Insert flare nut socket (Ѕпар-оп® FRX181) at bottom of 
turn signal mounting bracket and remove locknut from 
stud. Remove the turn signal mounting bracket and clamp 
block. 


9. Remove auxiliary lamp (with Belleville washer and swivel 
block) from the auxiliary lamp bracket. 


sm03619 


1. Front turn signal lamps [31] 
2. Auxiliary lamps [73] 


Figure 7-21. Headlamp Nacelle (FLHRC) 
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1. Right front turn signal/auxiliary lamp [31R] 
2. Left front turn signal/auxiliary lamp [31L] 


Figure 7-22. Inner Fairing (FLHT/C/U) 


Installation 


1. Lay old auxiliary lamp next to new auxiliary lamp and cut 
wire to length. 


2. Strip 3/16 in (4.8 mm) of insulation off wire and crimp on 
new socket terminal. 


NOTE 
For instructions on crimping terminals, see A. 1 АМР MULTI- 
LOCK CONNECTORS. 


3. If removed, slide swivel block and Belleville washer down 
wire onto auxiliary lamp stud. Be sure that rounded side 
of swivel block and concave side of Belleville washer face 
auxiliary lamp. 


4. Feedwire through slot at top of auxiliary lamp bracket and 
insert threaded stud into forward slot. Slide clamp block 
(rounded side up), turn signal mounting bracket and 
locknut up wire onto auxiliary lamp stud at bottom of 
bracket. 


5. Using flare nut socket (Snap-on® FRX181), tighten locknut 
to 15-18 ft-lbs (20.3-24.4 Nm). 


6. Reattach mechanics wire to socket terminal and carefully 
pull end of mechanics wire to draw socket terminal back 
through conduit. 


7. Carefully remove mechanics wire to avoid damage to ter- 
minal. 


8. Install terminal into socket housing. Refer to Table 7-6 or 
Table 7-7. 


NOTE 
For instructions on installing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


9. Connect front turn signal/auxiliary lamp connector. 
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10. Turn Ignition/Light Key Switch to IGNITION and test for 
proper operation and alignment. Adjust if necessary. 


11. See Figure 7-18. Start two allen head screws to secure 
turn signal lamp to mounting bracket. Verify that conduit 
fits in slot at back of bracket and is not pinched. Alternately 
tighten screws to 36-60 in-Ibs (4.1-6.8 Nm). 


12. Proceed as follows: 


a. FLHR/C: Install headlamp assembly. See 
7.11 HEADLAMP: ALL EXCEPT FLTR. 


b. FLHT/C/U: Install connector on T-stud at top of left 
or right fairing support brace (outboard side). Verify 
that conduit is routed inboard using relief in upper 
outboard corner of chrome skirt. Install outer fairing. 
See 2.37 UPPER FAIRING AND WINDSHIELD: 
FLHX, FLHT/C/U. 


13. Assemble auxiliary lamp, if necessary. See 7.13 AUXIL- 
IARY LAMPS AND BRACKETS, Auxiliary Lamp Bulb. 


Figure 7-23. Auxiliary Lamp Housing 
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Figure 7-24. Fix Mechanics Wire to Socket Terminal 
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AUXILIARY LAMP BRACKET 


Removal 


1. Proceed as follows: 


a. 


FLHR/C: See Figure 7-21. Remove headlamp 
assembly. See 7.11 HEADLAMP: ALL EXCEPT 
FLTR. Disconnect auxiliary lamps connector [73], 
white 2-place Multilock. Disconnect front turn signal 
lamps connector [31], 6-place Multilock, anchored in 
hole of fork stem nut lockplate (left side). 


FLHT/C/U: See Figure 7-22. Remove outer fairing. 
See 2.87 UPPER FAIRING AND WINDSHIELD: 
FLHX, FLHT/C/U. Disconnect the left and right front 
turn signal/auxiliary lamp connectors [31L/R], 4-place 
Multilocks, on T-studs at top of left and right fairing 
support braces (outboard sides). 


2. Proceed as follows: 


a. 
b. 


FLHR/C: Remove acorn nuts from fork bracket studs. 


FLHT/C/U: Loosen screws in upper and lower fork 
brackets. 


3. Remove auxiliary lamp bracket from motorcycle. 


Installation 

1. Install auxiliary lamp bracket on motorcycle. Proceed as 
follows: 
a. FLHR/C: Slide slots of auxiliary lamp bracket onto 


upper and lower fork bracket studs. Install acorn nuts 
on studs. Alternately tighten acorn nuts to 72-108 in- 
Ibs (8.1-12.2 Nm) using a crosswise pattern. 


FLHT/C/U: Slide slots of auxiliary lamp bracket onto 
screws in upper and lower fork brackets. Alternately 
tighten screws to 15-20 ft-lbs (20-27 Nm) using а 
crosswise pattern. 


2. Proceed as follows: 


a. 


FLHR/C: Connect auxiliary lamps connector [73], 
white 2-place Multilock. Connect front turn signal 
lamps connector [31], 6-place Multilock. Install anchor 
on connector into hole of fork stem nut lockplate (left 
side). Install headlamp assembly. See 7.11 HEAD- 
LAMP: ALL EXCEPT FLTR. 


FLHT/C/U: Connect the left and right front turn 
signal/auxiliary lamp connectors [ЗН], 4-place 
Multilocks. Install connectors on T-studs at top of left 
and right fairing support braces (outboard sides). 
Verify that conduit is routed inboard using reliefs in 
upper outboard corners of chrome skirt. Install outer 
fairing. See 2.37 UPPER FAIRING AND WIND- 
SHIELD: FLHX, FLHT/C/U. 


ADJUSTMENT 


See 1.23 HEADLAMP ALIGNMENT for alignment procedures. 
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TAIL LAMP 


7.14 


TAIL LAMP/TAIL LAMP BULB 


Removal 


1. See left side of Figure 7-25. Remove two screws from lens 
to release tail lamp assembly from chrome base. 


2. See right side of Figure 7-25. Disconnect tail lamp con- 
nector [93], 4-place Multilock. 


3. Rotate bulb socket 1/4 turn in a counterclockwise direction 
and remove from tail lamp assembly. Gently pull bulb from 
socket. 


Installation 


1. Gently push new bulb into socket. Insert socket into tail 
lamp assembly and rotate 1/4 turn in a clockwise direction. 


2. Seeright side of Figure 7-25. Connect tail lamp connector 
[93], 4-place Multilock. 


3. Place tail lamp into position against chrome base. 


4. Install two screws and alternately tighten to 20-24 in-Ibs 
(2.3-2.7 Nm). 


NOTE 
Over tightening screws can crack the lens or result in scratching 
of the fender paint. 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


5. Turn the Ignition/Light Key Switch to IGNITION and test 
lamp for proper operation. 
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1. Tail lamp assembly 
2. Chrome base 


3. Tail lamp connector [93] 


Figure 7-25. Remove Tail Lamp and Depress Button to Release Socket Housing 


CIRCUIT BOARD/CHROME BASE 


Removal 


1. See left side of Figure 7-25. Remove two screws to release 
tail lamp assembly from chrome base. 


2. See right side of Figure 7-25. Disconnect tail lamp con- 
nector [93], 4-place Multilock. 


3. See Figure 7-26 and Figure 7-27. Disconnect remaining 
connectors. To release socket housings of left and right 
turn signal lamps, use a pick or small screwdriver to press 
button. 
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NOTE 
The rear fender tip lamp is present on FLHR and FLHT/C/U 
models only. As the lamp is absent on FLHX models, the circuit 
board location is used for power to the license plate lamps, a 
feature unique to that model. On FLHRC and FLTR models, 
the location is unused. 


4. Remove screw (with captive washer) at center of chrome 
base. Use both thumbs to push chrome base upward until 
it becomes free of fender and then pull out of fender hole. 


5. See Figure 7-26. Feed socket housings through openings 
to inboard side of chrome base. For best results, free the 
smaller socket housings first. 


Left turn signal lamp [18] 
Right turn signal lamp [19] 
Rear fender tip lamp [45] 

Tail lamp [93] 

Rear fender lights harness [94] 
Opening 
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Figure 7-26. Rear Fender Lights Assembly 
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2. Fit bottom of chrome base into fender hole and then push 
down to align center hole with clip nut on fender flange. 


3. See Figure 7-28. Place pin housing over circuit board, if 
removed. 


4. Insert index pins at back of pin housing into holes іп 
chrome base. 


5. Install screw (with captive washer) to secure pin 
housing/circuit board and chrome base to clip nut on 
fender flange. Tighten screw to 40-48 in-Ibs (4.5-5.4 Nm). 


NOTE 
Over tightening screw can crack the chrome base or result in 
scratching of the fender paint. 


6. Install socket housings into pin housing/circuit board. Install 
rear fender tip lamp and both left and right turn signal lamp 
sockets so that the release buttons are at the top. Install 
the rear fender lights harness socket with the button on 
the outboard side and the tail lamp socket with the button 
at the bottom. 


7. See Figure 7-25. To avoid stressing wires, verify that tail 
lamp conduit is positioned on the outboard side of the rear 
fender tip lamp and left turn signal lamp conduit. 


8. Place tail lamp into position against chrome base. 


9. Install two screws and alternately tighten to 20-24 in-Ibs 
(2.3-2.7 Nm). 


NOTE 
Over tightening screws can crack the lens or result in scratching 
of the fender paint. 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


10. Turn the Ignition/Light Key Switch to IGNITION and test 
lamp for proper operation. 
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Figure 7-27. Use Pick Tool to Release Left Turn Signal 
Lamp Socket 


6. Remove pin housing/circuit board from chrome base. For 
best results, push index pins on pin housing from holes in 
chrome base. 


Installation 


1. See Figure 7-26. Feed socket housings through openings 
to outboard side of chrome base. For best results, feed 
the larger socket housings first. 


Figure 7-28. Place Pin Housing Over Circuit Board 
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REAR FENDER LIGHTS HARNESS 


Removal 


Т; 
2. 


Remove rear fender. See 2.49 REAR FENDER. 


See Figure 7-25. Remove two screws to release tail lamp 
assembly from chrome base. 


Disconnect tail lamp connector [93], 4-place Multilock. Set 
tail lamp assembly aside. 


See Figure 7-26. Disconnect rear fender lights connector 
[94], 6-place Multilock. Feed socket housing through 
opening to inboard side of fender. 


Release left and right rear turn signal lamp conduit from 
respective cable clip anchored on T-stud. On FLHX 
models, also release license plate lamps conduit from left 
side cable clip. On FLHR and FLHT/C/U models, release 
rear fender tip lamp conduit from both left side cable clip 
and stamped fender clip. 


Release rear fender lights harness from channel in stud 
plate. Loosen two flange nuts, if necessary. 


Draw socket housing of rear fender lights connector [7], 
8-place Multilock, through hole to inboard side of fender. 


Remove wire harness and adhesive conduit from fender 
well. 


Installation 


1. 


Proceed as follows: 


a. Thoroughly clean fender well with soap and water. 
Do not use solvents or harsh chemicals or damage 
to painted surfaces may occur. 


b. Remove remnants of old conduit, as well as all 
residual adhesive. For good results, use 3M general 
Purpose adhesive remover (Part No. 051135). 


с. See Figure 7-29. Using a soapy Scotch Brite® pad, 
thoroughly clean fender well in area of adhesive 
conduit. 


d. Rinse with clear water and thoroughly dry with a clean 
white cloth. Repeat step until clean cloth shows no 
evidence of dirt. 


e. Swab area with isopropyl alcohol and allow to dry. 


f. Obtain new harness with adhesive conduit. Remove 
paper backing to expose adhesive and lightly press 
into place in the right side fender well. 


NOTE 
See Figure 7-29. Adhesive conduit should be approxim- 
ately 0.88 in (22.4 mm) from the chrome base hole and 
1.43 in (36.3 mm) from the fender seat screw centerline. 


g. Usinga wallpaper seam roller (available at most home 
improvement stores), work roller over adhesive con- 
duit to purge air from between fender and adhesive. 
Be aware that most other installation methods will 
produce unsatisfactory results. 


h. Allow the adhesive 72 hours to fully cure. Installation 
of the fender may proceed, but exercise caution to 
avoid pulling or repositioning adhesive conduit. 


7-32 2009 Touring Service: Electrical 


2. 


Feed socket housing of rear fender lights connector [7], 
8-place Multilock, through hole to outboard side of fender. 


sm03627 


Adhesive conduit 

Stud plate 

T-stud cable clips (2) 

Stamped fender clip 

Cable strap 

0.88 in. (22.4 mm) between conduit and chrome 
base hole 

7. 1.43 in. (36.3 mm) between conduit and fender 
seat screw centerline 


1. 
2. 
3. 
4. 
5. 
6. 


Figure 7-29. Rear Fender Well 


Capture rear fender lights harness in channel of stud plate. 
If loosened, tighten two flange nuts to 60-96 in-Ibs (6.8- 
10.9 Nm). 


See Figure 7-26. Feed socket housing of rear fender lights 
connector [94] through opening to outboard side of fender. 
Connect socket housing to pin housing/circuit board. 


HOME 


5. Capture left and right rear turn signal lamp conduit in and left turn signal lamp conduit as shown in Figure 7-25. 
respective cable clip anchored on T-stud. On FLHX Place tail lamp into position against chrome base. 


models, also capture license plate lamps conduit in left 
side cable clip. On FLHR and FLHT/C/U models, capture 
rear fender tip lamp conduit in both left side cable clip and 
stamped fender clip. 


NOTE 
Over tightening screws can crack the lens or result in scratching 
of the fender paint. 


8. Install two screws and alternately tighten to 20-24 in-Ibs 
(2.3-2.7 Nm). 


9. Install rear fender. See 2.49 REAR FENDER. 


6. Connect tail lamp connector [93], 4-place Multilock. 


7. То avoid stressing wires, verify that tail lamp conduit is 
positioned on the outboard side of the rear fender tip lamp 
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FENDER TIP LAMPS 


7.15 


FRONT FENDER ПР LAMP 
Removal 


1. Insert blade of small screwdriver into slot at top of fender 
tip lamp lens. Rotate end of screwdriver to unsnap lens 
from lamp bracket. 


2. Holding Keps nuts at inboard side of rear fender, remove 
two screws to release fender tip lamp bracket. 


3. See Figure 7-32. Disconnect front fender tip lamp con- 
nector [143], 2-place Multilock. 


Installation 


1. Зее Figure 7-32. Connect front fender tip lamp connector 
[143], 2-place Multilock. 


2. With wires routed along bottom left side, place fender tip 
lamp bracket into position aligning holes in bracket with 
those in fender. 


3. Slide screws through bracket and fender holes and install 
Keps nuts. Holding nuts at inboard side of fender, tighten 
screws to 20-25 in-Ibs (2.3-2.8 Nm). 


NOTE 
Over tightening screws can crack the bracket or result in 
scratching of the fender paint. 


4. Insert tab at bottom of lens into slot of fender tip lamp 
bracket. Apply thumb pressure at top of lens until it snaps 
into place. 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


5. Turn the Ignition/Light Key Switch to IGNITION and test 
lamp for proper operation. 


FRONT FENDER TIP LAMP JUMPER 
HARNESS 


Removal 


1. FLHR: Remove headlamp assembly. See 7.11 HEAD- 
LAMP: ALL EXCEPT FLTR. Disconnect the front fender 
tiplamp jumper harness connector [32], 2-place Multilock. 
See Figure 7-30. 


2. FLHT/C/U: Reaching in below the fairing cap on the left 
side of the steering head, disconnect the front fender tip 
lamp jumper harness connector [32], 2-place Multilock. 
See Figure 7-31. Remove outer fairing only if necessary. 
See 2.37 UPPER FAIRING AND WINDSHIELD: ҒІНХ, 
FLHT/C/U. 


3. Draw socket housing down to fender area. 


4. Carefully cut cable strap to release front fender tip lamp 
wires from brake caliper hose. 


5. Remove terminals from socket housing. 
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NOTE 
For instructions on removing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


6. Placethe motorcycle on a hydraulic center stand with the 
front wheel raised off the ground. 
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Figure 7-30. Front Fender Tip Lamp Jumper Harness 
Connector (FLHR) 
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Figure 7-31. Front Fender Tip Lamp Jumper Harness 
Connector (FLHX, FLHT/C/U) 


7. Remove front wheel. See 2.4 FRONT WHEEL. 


HOME 


8. From inboard side of front fender, remove two nuts to 
release trim strip from left side of fender. See Figure 7-33. 


9. Pull wires and socket terminals through grommet to 
inboard side of fender. See Figure 7-34. Reaching under 
left side of fender, draw wires forward out from beneath 
fender bracket. 


10. Feed wires through oblong hole to outboard side of fender. 
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1. Front fender tip lamp bracket 
2. Front fender tip lamp connector [143] 


Figure 7-32. Front Fender Tip Lamp Assembly 


11. Insert blade of small screwdriver into slot at top of fender 
tip lamp lens. Rotate end of screwdriver to unsnap lens 
from lamp bracket. 


12. Holding Keps nuts at inboard side of front fender, remove 
two screws to release fender tip lamp bracket. 


13. Disconnect front fender tip lamp connector [143], 2-place 
Multilock, to release fender tip lamp assembly from jumper 
harness. See Figure 7-32. 


Installation 


1. Connect front fender tip lamp connector [143], 2-place 
Multilock, to attach fender tip lamp assembly to jumper 
harness. See Figure 7-32. 


2. Pull jumper harness conduit as close to fender tip lamp 
connector [143] as possible, for the conduit is not easily 
routed beneath the fender bracket. 


3. With conduit routed along bottom left side, place fender 
tip lamp bracket into position aligning holes in bracket with 
those in fender. 


4. Slide screws through bracket and fender holes and install 
Keps nuts. Holding nuts at inboard side of fender, tighten 
Screws to 20-25 in-Ibs (2.3-2.8 Nm). 


NOTE 
Over tightening screws can crack the bracket or result in 
scratching of the fender paint. 


5. Insert tab at bottom of lens into slot of fender tip lamp 
bracket. Apply thumb pressure at top of lens until it snaps 
into place. 


6. Route wire conduit inside trim strip and slide front tee bolt 
over conduit. See Figure 7-33. Verify that second tee bolt 
is in position at rear of trim strip. 
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Fender tip lamp bracket 
Tee bolt 

Wire conduit 

Trim strip 


me ON 


Oblong hole 


Figure 7-33. Install Conduit in Trim Strip 
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1. Grommet 
2. Socket terminals 


Figure 7-34. Pull Fender Tip Lamp Wires and Terminals 
Through Fender Grommet 


7. Feed socket terminals and wires through oblong hole to 
inboard side of fender. 


NOTE 
Use the rearmost oblong hole as the front may be used for 
installation of certain P&A accessories. 


8. While removing slack from wires on outboard side of 
fender, align tee bolts with fender holes. With trim strip 
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HOME 


positioned against left side of fender, reach under fender 
and install nuts on tee bolts. Alternately tighten nuts to 
10-15 in-Ibs (1.1-1.7 Nm). 


9. Reaching under left side of fender, route wires of the 
jumper harness rearward between tee bolt nut and fender 
bracket and then beneath fender bracket to grommet. See 


Figure 7-35. 


10. Feed socket terminals and wires through grommet to out- 
board side of fender. See Figure 7-34. 


NOTE 
If any portion of the jumper harness is above the height of the 
fender bracket, contact with the tire can cause chafing or other 
damage. Damage to the wiring can lead to loss of lighting. 


11. Remove slack from wires on inboard side of fender. Verify 
that no portion of the jumper harness is above the height 
of the fender bracket. 


12. Install terminals into socket housing. 


NOTE 
For instructions on installing terminals, see A.1 АМР MULTI- 
LOCK CONNECTORS. 


13. Route socket housing upward behind chrome skirt 
(FLHT/C/U) or through bottom of headlamp nacelle (FLHR) 
to area beneath upper fork bracket. Connect front fender 
tip lamp jumper harness connector [32]. 


NOTE 
To connect jumper harness connector with the outer fairing 
installed (FLHT/C/U models), reach in below the fairing cap on 
the left side of the steering head. 


14. Install front wheel. See 2.4 FRONT WHEEL. 


15. Install new cable strap to secure front fender tip lamp wires 
to brake caliper hose. See Figure 7-36. 


16. FLHR: Install headlamp assembly. See 7.11 HEADLAMP: 
ALL EXCEPT FLTR. 


17. FLHT/C/U: Install outer fairing, if removed. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 
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Oblong hole 
Jumper harness 
T-bolt nut 
Fender bracket 
Grommet 


пром 


Figure 7-35. Left Side Front Fender Well 
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Figure 7-36. Capture Brake Hose and Front Fender Tip 
Lamp Wires 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


18. Turn Ignition/Light Key Switch to IGNITION and test lamp 
for proper operation. 


REAR FENDER ТІР LAMP 


Removal 
1. Remove screws to release tail lamp assembly from chrome 
base. 


2. See Figure 7-37. Disconnect tail lamp connector [93] (1). 
Set tail lamp assembly aside. 


3. Disconnect rear fender tip lamp connector [45] (2). 


Feed harness through opening (3) in chrome base to 
inboard side of rear fender. 


5. Remove harness from both clips on inner side of fender. 


6. See Figure 7-38. Remove two screws (2) from inboard 
side of fender to release fender tip lamp. 


7. Remove fender tip lamp from rear fender. 
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1. Tail lamp connector [93] 
2. Rear fender tip lamp connector [45] 


3. Opening 


Figure 7-37. Depress Button to Release Socket from Pin 
Housing 


Installation 


1. See Figure 7-37. Route rear fender tip lamp harness 
through hole at bottom of fender and back through opening 
(3) in tail lamp base. Attach rear fender tip lamp connector 


[45] (2). 


2. Install rear fender tip lamp harness into both clips on inner 
side of fender. 


3. See Figure 7-38. Place fender tip lamp into position and 
secure with two screws (2). Tighten to 20-25 in-Ibs (2.3- 
2.8 Nm). 


4. See Figure 7-37. Attach tail lamp connector [93] (1) to 
base. 


5. Install tail lamp with two screws and tighten to 20-24 in- 
Ibs (2.3-2.7 Nm). 


NOTE 
Over tightening screws can crack the lens or result in scratching 
of the fender paint. 
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1. Fender Tip Lamp 
2. Screw (2) 


Figure 7-38. Rear Fender Tip Lamp 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


6. Turn the Ignition/Light Key Switch to IGNITION and test 
lamp for proper operation. 
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TURN SIGNAL LAMPS 


7.16 


BULB REPLACEMENT 
Removal 


1. Proceed as follows: 


a. FLHR/C, FLHT/C/U: See Figure 7-39. Remove two 
screws to release lens from lamp. 


b. FLHX, FLTR: Insert blade of small screwdriver into 
slot at bottom of lens. Gently rotate end of screwdriver 
to unsnap lens from lamp. 


2. Pushin bulb and rotate in a counterclockwise direction to 
remove. 


3. Inspect condition of electrical contacts in socket. If 
necessary, clean with a small wire brush and electrical 
contact cleaner. 
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Turn signal lamp 
Phillips screw (2) 
Lens 

Allen head screw (2) 


mROMI 


3. Proceed as follows: 


a. FLHR/C,FLHT/C/U: Seat lens in lamp and install two 
Screws. 


b. FLHX, FLTR: Seat lens in lamp and gently apply 
thumb pressure until it snaps into place. Rotate lens 
to position slot at bottom of lamp. 


FRONT TURN SIGNAL LAMP 


Removal: FLHR/C, FLHT/C/U 


1. FLHR/C: See Figure 7-40. Remove headlamp assembly. 
See 7.11 HEADLAMP: ALL EXCEPT FLTR. Disconnect 
front turn signal lamps connector [31], 6-place Multilock, 
anchored in hole of fork stem nut lockplate (left side). 


2. FLHT/C/U: See Figure 7-41. Remove outer fairing. See 


2.97 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. Disconnect the left or right front turn 
signal/auxiliary lamp connector [31L/R], 4-place Multilock, 
on T-stud at top of left or right fairing support brace (out- 
board side). 


3. Remove appropriate terminal(s) from socket housing as 


follows: 


Table 7-8. FLHR/C Front Turn Signal Lamps [31] 


LEFT SIDE RIGHT SIDE 
WIRE COLOR, CHAMBER (WIRE COLOR! CHAMBER 
Blue (DOM) 4 Black 1 
Violet 5 Brown 2 
Black 6 Blue (DOM) 3 


Table 7-9. FLHT/C/U Front Turn Signal Lamps [31L/R] 


LEFT SIDE [31L] RIGHT SIDE [31R] 
WIRECOLOR, CHAMBER |WIRECOLOR| CHAMBER 
Blue 1 Blue 1 
Violet 2 Brown 2 
Black 3 Black 3 

Note: Terminal 4 is reserved for the auxiliary lamp. 


Mounting bracket 


Figure 7-39. Front Turn Signal Lamp (FLHR/C, FLHT/C/U) 


Installation 


1. Liberally apply dielectric grease to contacts in socket and 


at bottom of new bulb. For correct bulb type, see 1.5 BULB 


REQUIREMENTS. 


2. Pushin bulb and rotate in a clockwise direction to install. 
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NOTE 


For instructions on removing terminals, see A.1 АМР MULTI- 
LOCK CONNECTORS. 


4. SeeFigure 7-39. Remove two screws to release turn signal 
lamp from mounting bracket. 


5. See Figure 7-42. Obtain three equal lengths of strong 
flexible wire for use as mechanics wire. Feed wire through 
opening in socket terminal and then loop back twisting 
end until tightly coiled around longer strand. Repeat step 
with remaining socket terminals. 
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1. Front turn signal lamps [31] 
Figure 7-40. Headlamp Nacelle (FLHR/C) 
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1. Right front turn signal/auxiliary lamp [31R] 
2. Left front turn signal/auxiliary lamp [31L] 


Figure 7-41. Inner Fairing (FLHT/C/U) 


NOTE 


Be sure that mechanics wire is of sufficient strength to pull 
terminals through conduit without breaking. Wire lengths must 
also be long enough so that free ends are not lost in conduit 
when pulled. 


6. Carefully pull wires to draw socket terminals through both 
sections of conduit. For best results, pull one wire at a 
time. 


7. Unravel mechanics wire to release socket terminals. 


Installation: FLHR/C, FLHT/C/U 


1. Lay old turn signal lamp next to new turn signal lamp and 
cut wires to length. 


2. Strip 3/16 in. (4.8 mm) of insulation off lamp wires and 
crimp on new socket terminals. 


NOTE 
For instructions on crimping terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


3. Reattach mechanics wire to socket terminals and carefully 
pull ends of mechanics wire to draw socket terminals back 
through conduit. 


4. Carefully remove mechanics wire to avoid damage to ter- 
minals. 


5. Install terminals into socket housing. For correct terminal 
locations refer to Table 7-8 or Table 7-9. 


NOTE 
For instructions on installing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


6. See Figure 7-39. Start two screws to secure turn signal 
lamp to mounting bracket. Verify that conduit fits in slot at 
back of bracket and is not pinched. Alternately tighten 
screws to 30-60 in-Ibs (4.1-6.8 Nm). 


7. Connect front turn signal/auxiliary lamp connector. 


8.  FLHR/C: See Figure 7-40. Install anchor on connector 
into hole of fork stem nut lockplate (left side). Install 
headlamp assembly. See 7.11 HEADLAMP: ALL EXCEPT 
FLTR. 


9. FLHT/C/U: Install connector on T-stud at top of left or right 
fairing support brace (outboard side). Verify that conduit 
is routed inboard using relief in upper outboard corner of 
chrome skirt. Install outer fairing. See 2.37 UPPER 
FAIRING AND WINDSHIELD: FLHX, FLHT/C/U. 


“-. 
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Figure 7-42. Fix Mechanics Wire to Socket Terminal 
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AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


10. Turn Ignition/Light Key Switch to IGNITION and test for 
proper operation. 


Removal: FLXH 


1. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


2. See Figure 7-41. Disconnect the left or right front turn 
signal lamp connector [31L/R], 4-place Multilock. Con- 
nector is attached to T-stud at top of left or right fairing 
support brace (outboard side). 


Figure 7-44. Route Conduit Through Mounting Bracket 
3. See Figure 7-43. Remove two screws to release turn signal and Chrome Skirt Reliefs (FLHX) 
lamp mounting bracket from upper and lower fork brackets. 


4. То remove socket/isolator assembly, proceed as follows: Р 
dd Installation: FLHX 


a. Remove terminals from socket housing. 


NOTE NOTE 
For instructions on removing terminals, see А.1 АМР If turn signal lamp is already assembled, begin procedure at 
MULTILOCK CONNECTORS. step 2. 
b. Pull mounting bracket from conduit. 1. To install socket/isolator assembly, proceed as follows: 


a. Seat socket assembly in rubber isolator aligning tab 


c. Insert blade of small screwdriver into slot at bottom an sacket with-slot in isolator. 


of lens. Gently rotate end of screwdriver to unsnap 
lens from lamp. b. Feed terminals and conduit into lamp through lens 


opening and then out through unthreaded hole. 
d. Push in bulb and rotate counterclockwise to remove. P 9 9 


c. Install socket assembly aligning tab on socket with 


. Inserting bl f small screwdriver between outer et 
e serting blade of small screwdriver be slot inside lamp. 


edge of rubber isolator and inside of lamp housing, 


gently pry up socket assembly until free. d. Using thumbs of both hands, apply even pressure 
А | il full 
f. Pull socket assembly to draw conduit and terminals а ааа у 


into lamp and then out through lens opening. 

e. Liberally apply dielectric grease to contacts in socket 
and at bottom of bulb. Push in bulb and rotate clock- 
wise to install. 


g. Remove rubber isolator from lamp if still installed. 


f. Install lens in lamp and gently apply thumb pressure 
until it snaps into place. Rotate lens to position slot 
at bottom of lamp. 


g. Feedterminals and conduit through triangular shaped 
hole in mounting bracket. 


h. Align thru hole in mounting bracket with threaded hole 
in lamp and start hex screw. Tighten hex screw to 15- 
20 ft-lbs (20-27 Nm). 


NOTE 
For instructions on installing terminals, see А.1 AMP 
MULTILOCK CONNECTORS. 


i. Install terminals into socket housing as follows: 


Figure 7-43. Front Turn Signal Lamp (FLHX) 
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Table 7-10. FLHX, FLTR Front Turn Signal Lamps [31L/R] 


LEFT SIDE [31L] RIGHT SIDE [31R] 
WIRE COLOR| CHAMBER |WIRECOLOR, CHAMBER 
Blue 1 Blue 1 
Violet 2 Brown 2 
Black 3 Black 3 
Empty 4 Empty 4 


Start two screws to fasten turn signal lamp mounting 
bracket to upper and lower fork brackets. 


See Figure 7-44. To avoid pinching wires, verify that con- 
duit is routed forward through relief at front of mounting 
bracket, and then inboard using relief in upper outboard 
corner of chrome skirt. 


Alternately tighten screws to 15-20 ft-lbs (20-27 Nm). 


See Figure 7-41. Connect front turn signal lamp connector. 
Install connector on T-stud at top of left or right fairing 
support brace (outboard side). 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


Removal: FLTR 


1. 


See Figure 7-45. Remove outer fairing and front turn signal 
lamp. See 2.41 UPPER FAIRING AND WINDSHIELD: 


Assemble front turn signal lamp as follows: 


a. Seat socket assembly in rubber isolator aligning tab 
on socket with slot in isolator. 


b. Feed terminals and conduit into lamp through lens 
opening and then out through unthreaded hole. 


c. Install socket assembly aligning tab on socket with 
slot inside lamp. 


d. Using thumbs of both hands, apply even pressure 
around outer edge of socket assembly until fully 
seated. 


e. Liberally apply dielectric grease to contacts in socket 
and at bottom of bulb. Push in bulb and rotate clock- 
wise to install. 


f. Install lens in lamp and gently apply thumb pressure 
until it snaps into place. Rotate lens to position slot 
at bottom of lamp. 


g. See Figure 7-45. Install lamp onto mounting bracket. 


NOTE 
For instructions on installing terminals, see А.1 АМР 
MULTILOCK CONNECTORS. 


h. Install terminals into socket housing. For correct ter- 
minal locations refer to Table 7-10. 


2. Install outer fairing and front turn signal lamp. See 
2.41 UPPER FAIRING AND WINDSHIELD: FLTR. 


ЕГІН: 
То remove socket/isolator assembly, proceed as follows: 
a. Remove terminals from socket housing. 


NOTE 
For instructions on removing terminals, see А.1 АМР 
MULTILOCK CONNECTORS. 


b. Pulllamp from mounting bracket. 


c. Insert blade of small screwdriver into slot at bottom 
of lens. Gently rotate end of screwdriver to unsnap 
lens from lamp. 


d. Pushin bulb and rotate counterclockwise to remove. 


e. Inserting blade of small screwdriver between outer 
edge of rubber isolator and inside of lamp housing, 
gently pry up socket assembly until free. 


f. Pull socket assembly to draw conduit and terminals 
into lamp and then out through lens opening. 


g. Remove rubber isolator from lamp if still installed. 


Installation: FLTR 


NOTE 


If turn signal lamp is already assembled, begin procedure at 
step 2. 


AWARNING 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


3. Turn Ignition/Light Key Switch to IGNITION and test for 
proper operation. 
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Figure 7-45. Front Turn Signal Lamp (FLTR) 
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REAR TURN SIGNAL LAMP 


Removal: FLHR/C, FLHT/C/U 


1. Remove saddlebag on same side of motorcycle. See 
2.29 SADDLEBAGS. 


2. Remove two screws to release tail lamp assembly from 
chrome base. 
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1. Left turn signal lamp [18] 
2. Right turn signal lamp [19] 


3. Tail lamp [93] 


Figure 7-46. Release Tail Lamp Socket 
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1. Opening 
2. Fender hole 


Figure 7-47. Use Pick Tool to Release Left Turn Signal 
Lamp Socket 
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3. See Figure 7-46. Disconnect tail lamp connector [93], 4- 
place Multilock. Set tail lamp assembly aside. 


4. See Figure 7-47. Disconnect turn signal lamp assembly, 
2-place Multilock. For best results, use a pick or small 
screwdriver to press release button. 


5. Feed socket housing through opening in chrome base to 
inboard side of rear fender. 


6. Reaching under rear fender, release conduit from cable 
clip anchored on T-stud. 


7. See Figure 7-47. Draw conduit and socket housing out 
through fender hole just below chrome base. 


8. Draw socket housing through channel on inboard side of 
rear turn signal lamp bracket, so that length of conduit 
hangs below turn signal lamp. 


9. Inserting along shank ball end socket (Snap-on& FABL5) 
through channel in bracket, remove two screws to release 
turn signal lamp assembly. 


10. Remove terminals from socket housing. 


NOTE 


For instructions on removing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


Installation: FLHR/C, FLHT/C/U 


1. Place new turn signal lamp assembly next to discarded 
unit and cut wires to proper length. 


2. Crimp new socket terminals onto turn signal lamp wires. 


NOTE 
For instructions on crimping terminals, see A. 1 АМР MULTI- 
LOCK CONNECTORS. 


3. Install terminals into socket housing. 


Table 7-11. Rear Turn Signal Lamps [18/19] 


WIRE COLOR CHAMBER NUMBER 
Violet/Brown 1 
Black 2 
NOTE 


For instructions on installing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


4. Align holes in turn signal lamp assembly with those in rear 
turn signal lamp bracket and start two screws. For best 
results, insert a long shank ball end socket (Snap-on® 
FABL5) through channel on inboard side of bracket. 
Alternately tighten screws to 30-50 in-Ibs (3.4-5.6 Nm). 


5. See Figure 7-47. Route socket housing through channel 
in bracket, and then feed through fender hole just below 
chrome base. 


6. Reaching under rear fender, capture conduit in cable clip 
anchored on T-stud. 


7. Feed socket housing through opening in chrome base to 
outboard side of rear fender. 
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8. Orient socket housing so that the release button is at the 
top and insert into pin housing/circuit board. 


9. See Figure 7-46. To install tail lamp assembly, orient 4- 
place Multilock socket so that the release button is at the 
bottom and insert into pin housing until it "clicks." To avoid 
stressing wires, verify that tail lamp conduit is positioned 
on the outboard side of the rear fender tip lamp and left 
turn signal lamp conduit. 


10. Place tail lamp into position against chrome base. 


11. Install two screws and alternately tighten to 20-24 in-Ibs 
(2.3-2.7 Nm). 


NOTE 
Over tightening screws can crack the lens or result in scratching 
of the fender paint. 


12. Turn the Ignition/Light Key Switch to IGNITION and test 
lamp for proper operation. 


13. Install saddlebag. See 2.29 SADDLEBAGS. 


Removal: FLHX, FLTR 


NOTE 
This procedure entails replacement of the rear turn signal lamp 
socket/ isolator assembly. To remove and install the turn signal 
lamps bracket, see 7.16 TURN SIGNAL LAMPS, Rear Turn 
Signal Lamps Bracket. 


1. Remove chrome base and circuit board assembly. See 
7.14 TAIL LAMP. 


2. Remove terminals from socket housing of rear turn signal 
lamp connector. 


NOTE 
For instructions on removing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


3. Reaching inside rear fender, release conduit from cable 
clip anchored on T-stud. 


4. Draw conduit and terminals through hole to outboard side 
of fender. 


5. Remove socket/isolator assembly as follows: 


a. Insert blade of small screwdriver into slot at bottom 
of lens. Gently rotate end of screwdriver to unsnap 
lens from lamp. 


b. Push grommet at end of conduit into lamp housing. 
Lightly lubricate grommet with glass cleaner, if 
necessary. 


c. Push in bulb and rotate in a counterclockwise direction 
to remove. 


d. Inserting blade of small screwdriver between outer 
edge of rubber isolator and inside of lamp housing, 
gently pry up socket assembly until free. 


е. Pull socket assembly to draw conduit and terminals 
into lamp and then out through lens opening. 


f Remove rubber isolator from lamp if still installed. 


Installation: FLHX, FLTR 


1. Place new socket/isolator assembly next to discarded unit 
and cut wires to proper length. Crimp new socket terminals 
onto wires. 


NOTE 
For instructions on crimping terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


2. Install socket/isolator assembly as follows: 


a. Seat socket assembly in rubber isolator aligning tab 
on socket with slot in isolator. 


b. Feed terminals and conduit into lamp through lens 
opening and then out through unthreaded hole. 


c. Exercising caution to avoid pulling on wires, carefully 
pull grommet out through hole in lamp. For best res- 
ults, grasp edge of grommet with needle nose pliers. 
Lightly lubricate grommet with glass cleaner, if 
necessary. 


d. Install socket assembly aligning tab on socket with 
slot inside lamp. 


e. Using thumbs of both hands, apply even pressure 
around outer edge of socket assembly until fully 
seated. 


f. Liberally apply dielectric grease to contacts in socket 
and at bottom of bulb. Push in bulb and rotate in a 
clockwise direction to install. 


g. Install lens in lamp and gently apply thumb pressure 
until it snaps into place. Rotate lens to position slot 
at bottom of lamp. 


3. Feed socket terminals through hole to inboard side of 
fender. 
4. Install terminals into socket housing. See Table 7-11. 


NOTE 
For instructions on installing terminals, see A.1 AMP MULTI- 
LOCK CONNECTORS. 


5. Reaching inside rear fender, capture conduit in cable clip 
anchored on T-stud. 


6. Install chrome base and circuit board assembly. See 
7.14 TAIL LAMP. 


REAR TURN SIGNAL LAMPS BRACKET 
Removal: FLHR/C, FLHT/C/U 


1. Remove chrome base and circuit board assembly. See 
7.14 TAIL LAMP. 


2. Remove rear turn signal lamps from bracket. See 
7.16 TURN SIGNAL LAMPS, Rear Turn Signal Lamp in 
this section. 


3. If equipped with license plate lamp on turn signal bracket, 
remove terminals from license plate lamp connector. See 
A.1 AMP MULTILOCK CONNECTORS. 


Remove two screws to free rear turn signal lamps bracket 
from rear fender. 
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5. 


If equipped with license plate lamp on turn signal bracket, 
remove license plate bracket and lamp. 


Installation: FLHR/C, FLHT/C/U 


1. 


If equipped with license plate lamp on turn signal bracket, 
install license plate lamp and bracket. Tighten license plate 
bracket screws to 60-80 in-Ibs (6.8-9.0 Nm). 


Apply one drop of Loctite High Strength Threadlocker 271 
(red) to two screws. 


Install screws to fasten rear turn signal lamps bracket to 
rear fender. Alternately tighten screws to 84-144 in-Ibs 
(9.5-16.3 Nm). 


If equipped with license plate lamp on turn signal bracket, 
route wires through hole in fender and install terminals 
into license plate lamp connector. See A.1 AMP MULTI- 
LOCK CONNECTORS. Also refer to Table 7-12. 


Install rear turn signal lamps to bracket. See 7.16 TURN 
SIGNAL LAMPS, Rear Turn Signal Lamp in this section. 


Install chrome base and circuit board assembly. See 
7.14 TAIL LAMP. 


Removal: FLHX, FLTR 


1. 


Remove circuit board and chrome base. See 7.14 TAIL 
LAMP. 


Reaching inside rear fender, release left and right rear 
turn signal lamp conduit from. respective cable clips 
anchored on T-studs. 


Remove terminals from license plate lamp connector. See 
A.1 AMP MULTILOCK CONNECTORS. 


Remove two screws to release rear turn signal lamps 
bracket. 
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Pull rear turn signal lamps bracket away from motorcycle 
drawing socket housings out through fender holes. 


Remove license plate bracket and lamp from turn signal 
bracket. 


Installation: FLHX, FLTR 


1. 


Install license plate lamp and bracket onto turn signal 
bracket. Tighten license plate bracket screws to 60-80 in- 
Ibs (6.8-9.0 Nm). 


Feed socket housings of left and right rear turn signal 
lamps and license plate wire terminals through respective 
holes to inboard side of fender. 


Apply one drop of Loctite High Strength Threadlocker 271 
(red) to two screws. 


Install screws to fasten rear turn signal lamps bracket to 
rear fender. Alternately tighten screws to 84-144 in-Ibs 
(9.5-16.3 Nm). 


Install terminals into license plate lamp connector. See 
A.1 AMP MULTILOCK CONNECTORS. Also refer to 
Table 7-12. 


Install chrome base and circuit board assembly. See 
7.14 TAIL LAMP. 


Table 7-12. License Plate Lamp Connector [45] 


WIRE COLOR CHAMBER NUMBER 
Black 1 
Not Used 2 
Black 3 
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TSM/HFSM 7.17 


REMOVAL 2. See Figure 7-49. Release HFSM antenna (2) from top 
caddy. 


NOTE 


If equipped with the optional "Harley-Davidson Smart Security 
System," verify that the security status lamp in speedometer 4. If necessary, remove HFSM antenna jumper harness as 


3. Disconnect HFSM antenna jumper harness. 


face is not flashing before proceeding (security system dis- follows: 

armed). a. Remove HFSM module and disconnect antenna 

1. With the ignition key ON and the security fob present, jumper harness. See 7.17 TSM/HFSM, Removal. 
remove the main fuse. b. Cut cable strap retaining jumper harness and main 

2. Remove left saddlebag and left side cover. harness to rear downtube. 

3. SeeFigure 7-48. If equipped with ABS, release rear ABS c. Remove jumper harness through right side opening. 


wheel speed sensor connector (1) from battery tray. Installatio 
lon 


1. Install HFSM antenna jumper harness as follows: 


4. Pull out on bottom of module to release from retainer in 
battery tray. 
a. Feedjumper harness down ahead of battery tray and 


5. Remove module from upper retainer (2) and disconnect out through right side opening. 


TSM/HFSM connector (3) and HFSM antenna jumper 
harness connector (4) if equipped. b. Route jumper harness under ABS mounting area of 
battery tray to the TSM/HFSM module. 


INSTALLATION 
c. Connect jumper harness connector to HFSM module 
1. SeeFigure 7-48. Connect TSM/HFSM connector (3) and and install НЕЗМ module. See 7.17 TSM/HFSM 
HFSM antenna jumper harness connector (4) if equipped. Installation. 
2. Install module into upper retainer (2) and push bottom of d. Secure antenna harness and main harness to down 
module until it is secure in the retainer on the battery tray. tube using a new cable strap. 


3. If equipped, secure rear wheel speed sensor connector 2 


(1) to retainer See Figure 7-49. Connect HFSM antenna (2) to jumper 


harness. 
4. Install right side cover and sadd Dat 3. Engage groove on HFSM antenna on tongue at front of 
5. Test all turn signal functions. Test all security system top caddy. 
functions; if equipped: 4. Install seat. See 2.28 SEAT. 


5. Test all security system functions. 


r 
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1. Rear wheel speed sensor connector 
2. Upper retainer 

3. TSM/HFSM connector 

4. HFSM antenna jumper harness connector 


Figure 7-48. TSM/HFSM Module 


1. Purge solenoid 
2. HFSM antenna 
3. Cable ties 
HFSM ANTENNA PE isda 
Removal Figure 7-49. Top Caddy 


1. Remove seat. See 2.28 SEAT. 
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IGNITION/LIGHT KEY SWITCH AND FORK LOCK 


7.18 


FLHX, FLHT/C/U, FLTR 

PART NUMBER TOOL NAME 

HD-45961 IGNITION SWITCH CONNECTOR 
REMOVER 

HD-45962 IGNITION SWITCH ALIGNMENT TOOL 


Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Remove the ignition switch knob as follows: 


a. Insert the ignition switch key and turn to the UNLOCK 
position. Leave the key installed in the ignition switch 
knob. 


b. Turn the front forks to the left fork stop and rotate the 
knob to FORK LOCK. 


c. See Figure 7-50. Pressing the release button at 
bottom (left side) with a small screwdriver, push key 
down and turn 60 degrees in a counterclockwise dir- 
ection. 
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€ IGNITION 
ө 


ACCESS 
e 


Figure 7-50. Ignition Switch Knob Release Button (Top 
and Bottom Views) 
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Figure 7-51. Ignition Switch Alignment Tool (HD-45962) 
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Figure 7-52. Bottom Alignment Tool in Threaded Post and 
Rotate to Desired Position 


3. Lift and remove knob. Be aware that spring will drop out 
of bore at underside of knob when removed. 


NOTE 
See Figure 7-52. After removal of the knob, the IGNITION 
SWITCH ALIGNMENT TOOL (Part No. HD-45962) may be 
used to move the switch to other positions as required. Insert 
tool until bottom of handle contacts top of threaded post, and 
then rotate handle in a clockwise direction to the selected 
position. 


4. Turn the front forks to the right fork stop, and using a 7/8 
inch open end/box wrench on flats, remove nut from 
threaded post of ignition switch housing. 


5. Pull collar and spacer from threaded post. 


6. Remove the switch position plate by pulling tabs from slots 
in fairing cap (FLHX, FLHT/C/U) or instrument nacelle 
(FLTR). 
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7. FLHX, FLHT/C/U: 


a. Remove outer fairing. See 2.37 UPPER FAIRING 
AND WINDSHIELD: FLHX, FLHT/C/U. 


b. Using a long shank ball end socket (Snap-on® 
FABL6E), remove four socket head screws to release 
radio (storage box on FLHT) from left and right radio 
support brackets. Use oblong holes in fairing brackets 
to access screws. Lift radio slightly. 


c. Carefully cut anchored cable strap to release main 
harness conduit from bottom right corner of radio. 


d. Remove fairing cap. See 2.38 FAIRING CAP: FLHX, 
FLHT/C/U. 


8. FLTR: Remove instrument nacelle. See 2.43 INSTRU- 
MENT NACELLE: FLTR. 


9. Disconnect ignition switch connector [33], 3-place Packard, 
at front of ignition switch housing. Proceed as follows: 


a. See Figure 7-53. Obtain the IGNITION SWITCH 
CONNECTOR REMOVER (Part No. HD-45961). 


b. Gently insert end of tool into slot in ignition switch 
housing until it stops. 


c. SeeFigure 7-54. Grasping main harness conduit and 
tool, pull both at the same time to release socket 
housing from ignition switch housing. 
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Figure 7-53. Ignition Switch Connector Remover (HD-45961) 
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Figure 7-54. Pull Main Harness Conduit and Tool to Release 
Socket Housing 
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Knob 

Spring 

Nut 

Collar 

Spacer 

Break-away screw (international only) 
Flat washer 

Switch housing 
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Figure 7-55. Ignition Switch Assembly (International) 


10. Remove upper handlebar clamp. Support handlebars out 
of the way. See 2.26 HANDLEBARS, Removal. 


11. Domestic: Remove two screws (with flat washers) at base 
of ignition switch housing. 


AcAUTION 


Always wear proper eye protection when drilling or 
grinding. Flying debris could cause serious eye injury. 
(00402e) 


12. International: Remove two break-away screws (with flat 
washers) as follows. 
a. Use a center punch to make a pilot hole at the top of 
each break-away screw. 


b. Install a 1/8 inch left handed bit in drill and set the drill 
to Reverse. Positioning the bit in the pilot hole, spin 
out the break-away screws. 
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Figure 7-56. Rotate Alignment Tool Without Bottoming 


NOTE 


If the above method fails, use a 3/16 inch bit with long shank 
to carefully drill off heads of break-away screws. Use a pliers 
to unthread the shafts from the upper fork bracket. 


13. See Figure 7-55. Remove ignition switch housing from 
bore of upper fork bracket. 


Installation 


1. Slide base of ignition switch housing into bore of upper 
fork bracket. 


2. Domestic: Install two screws (with flat washers) at base 
of ignition switch housing. Alternately tighten screws to 
36-60 in-Ibs (4.1-6.8 Nm). 


3. International: Install two new break-away screws (with 
flat washers) as follows. 


a. Verify that the threads in the upper fork bracket are 
clean and in good condition. Dirty and/or damaged 
threads may cause the heads of the break-away 
screws to snap off before the switch housing is prop- 
erly tightened. 


NOTE 
Exercise care to avoid losing heads of break-away screws 
in motorcycle. Vibration may cause captured heads to 
scratch finished surfaces, chafe wires or cause other 
damage. 


b. Rotate break-away screws in a clockwise direction 
until heads snap off. 


4. Install handlebars. See 2.26 HANDLEBARS, Installation. 


5. Install ignition switch connector [33], 3-place Packard, at 
front of ignition switch housing. 


6. Install anchor of new cable strap in hole at bottom right 
side of radio. Tighten cable strap capturing main harness 
conduit (to ignition switch). 
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10. 


11. 


12. 


13. 
14. 


15. 


16. 


FLHX, FLHT/C/U: 


a. Install fairing cap. See 2.38 FAIRING CAP: FLHX, 
FLHT/C/U. 


b. Using oblong holes in fairing brackets and a long 
shank ball end socket (Snap-on® FABL6E), install 
four socket head screws to fasten radio (storage box 
on FLHT) to left and right radio support brackets. 
Alternately tighten screws to 35-45 in-Ibs (4.0-5.1 
Nm). 


c. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


FLTR: Install instrument nacelle. See 2.43 INSTRUMENT 
NACELLE: FLTR. 


Install switch position plate fitting tabs in slots of fairing 
cap (FLHX, FLHT/C/U) or instrument nacelle (FLTR). Plate 
snaps in place when properly installed. Exercise care to 
avoid breaking tabs. Replace plate if tabs are damaged. 


See Figure 7-55. Install spacer over threaded post of 
ignition switch housing until it contacts switch position 
plate. Orient spacer so that the widest side is forward and 
the inside tabs fit in slots of post. 


Slide collar over threaded post until it contacts spacer. 
Orient collar so that the outside tab is forward and the 
inside tabs fit in slots of post. 


Thread nut onto post with the lipped side down and the 
smaller OD topside. Turn the front forks to the right fork 
stop, and using a 7/8 inch Open End Crow Foot on flats, 
tighten nut to 125-150 in-Ibs (14.1-16.9 Nm). 


Install spring into bore at underside of knob. 


With the knob pointing toward the FORK LOCK position, 
insert shaft into threaded post. Holding the knob down, 
turn key clockwise to UNLOCK. An audible "click" should 
be heard when knob and switch are properly engaged. 
Release knob and then rotate through all four switch pos- 
itions to verify proper operation. If knob will not install 
properly, proceed as follows: 


a. See Figure 7-50. Verify that button at bottom of knob 
is pressed and key is turned 60 degrees beyond the 
UNLOCK position. 


b. Repeat this step. 


c. |f knob does not install properly, move to previous 
step. 


Knob was removed in ACCESS or switch may have been 
moved out of the FORK LOCK position. Proceed as fol- 
lows: 

a. SeeFigure 7-52. Insert alignment tool until bottom of 
handle contacts top of threaded post, and holding 
front forks at the left fork stop, rotate handle of tool in 
a counter-clockwise direction until fork locks. 


b. Remove tool and repeat previous step. 


с. If knob does not install properly, move to next step. 


Detent and switch position lugs are misaligned. This can 
occur when the alignment tool (or ignition switch knob) is 
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rotated before it is properly bottomed in the ignition switch 
housing. Proceed as follows: 


a. Reinstall knob inserting shaft into threaded post and 
gently rotate knob until it drops into the partially 
installed position. Take note of the position of the 
knob, that is, whether it is pointing toward the rear, 
or to ACCESS, IGNITION or OFF. 


b. See Figure 7-56. Remove knob and insert alignment 
tool so that the bottom of the handle is approximately 
0.500-0.0750 in. (12.7-19.1 mm) from the top of the 
threaded post, and then hold. 


c. Rotate alignment tool in a counter-clockwise direction 
the number of positions needed to get to FORK 
LOCK. For example, if the knob dropped into the 
partially installed position at IGNITION in step 16(a), 
rotate the alignment tool two positions in a counter- 
clockwise direction. Or if the knob was pointing toward 
the rear when it dropped, rotate the alignment tool 
four positions in a counterclockwise direction or one 
position in a clockwise direction. Repeat step 14. 


17. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
FLHR/C 


Ignition/Light Key Switch: Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Remove seat. See 2.28 SEAT. 


3. Remove socket screw to release front of console from fuel 
tank weldment. 


4. Remove hex screw to release rear console bracket from 
clip nut on rear fuel tank bracket. 


5. Lay a clean shop towel on forward part of rear fender. 
Remove console and lay upside down on shop towel. 


6. See Figure 7-57. Disconnect ignition switch connector 
[33], 3-place Packard. Release ignition switch conduit from 
plastic clip, if necessary. 


7. Remove four screws to release ignition switch from con- 
sole. 


Ignition/Light Key Switch: Installation 


1. See Figure 7-57. Align holes in new ignition switch with 
those in console. 


2. Start four screws and alternately tighten to 20-30 in-Ibs 
(2.3-3.4 Nm) in a crosswise pattern. 


3. Connectignition connector [33], 3-place Packard. Capture 
ignition switch conduit in plastic clip, if removed. 


4. Exercising caution to avoid pinching wire harness and vent 
tube, position console on fuel tank. 


5. Start socket screw to fasten front of console to fuel tank 
weldment. 
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1. Ignition switch connector [33] 
2. Screw (4) 
3. Plastic clip 


Figure 7-57. Instrument Console (FLHR/C) 


6. Start hex screw to fasten rear console bracket to clip nut 
on rear fuel tank bracket. 


7. Alternately tighten socket/hex screws to 36-60 in-Ibs (4.1- 
6.8 Nm). 


8. Install seat. See 2.28 SEAT. 
9. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


Fork Lock: Removal 


1. Remove handlebar clamp shroud. See 2.47 HEADLAMP 
NACELLE: FLHR/C, steps 1-11. 


2. Startacorn nuts on both the left and right side fork bracket 
studs to keep halves of headlamp nacelle on motorcycle. 


3. See Figure 7-58. Remove two socket screws (with flat 
washers) and pull fork lock assembly from upper fork 
bracket bore. 


NOTE 
On HDI models, use a center punch to make a pilot hole at the 
top of each break-away screw. Install a 1/8 inch left handed 
bit in drill and set the drill to reverse. Positioning the bit in the 
pilot hole, spin out the break-away screws. 


Fork Lock: Installation 


1. SeeFigure 7-58. Install new fork lock assembly into bore 
of upper fork bracket. 


2. Install two socket screws (with flat washers) and alternately 
tighten to 36-60 in-Ibs (4.1-6.8 Nm). 
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Figure 7-58. Fork Lock (FLHR/C) 
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NOTE 


On HDI models, install new break-away screws and turn in a 
clockwise direction until heads snap off. Verify that threads in 
upper fork bracket are clean and in good condition or heads 
may break off before fork lock assembly is properly tightened. 
Avoid losing heads of screws in motorcycle as vibration may 
cause captured heads to scratch finished surfaces, chafe wires 
or cause other damage. 


3. Install handlebar clamp shroud. See 2.47 HEADLAMP 
NACELLE: FLHR/C, steps 3-15. 
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FAIRING CAP SWITCHES: FLHTC/U 


7.19 


REMOVAL 6. Remove two screws to release switch bracket from fairing 

cap. 

1. Partially disassemble ignition switch: remove ignition 
switch knob, spring, nut, collar, spacer and switch position 7. Gently pry two latches on bracket outward to release tabs 
plate. See 7.18 IGNITION/LIGHT KEY SWITCH AND on switch. Remove switch from bracket. See Figure 7-60. 
FORK LOCK. 8. If replacing Cruise or Speaker Switch, cut Black/Green 

2. Remove two screws (with flat washers) to release fairing wire lead halfway between Cruise and Speaker Switch 
cap from left and right sides of inner fairing. terminals. 

3. With the front forks turned to the left fork stop, reach 9. Follow the wires of the faulty switch to the socket housing, 
behind right side of fairing cap and disconnect the fairing or reference Figure 7-61 and Table 7-13 for the applicable 
cap switch connector [105], 12-place Multilock. chamber numbers. For wire location purposes, numbers 

are stamped into the secondary locks of both the pin and 

4. See Figure 7-59. Remove fairing cap from motorcycle. socket housings. 

Bend back the flexible clamp to release switch wires from 10. Remove the appropriate terminals from the socket housing. 
the inboard side of the fairing cap. Carefully cut cable 
straps to free wires from bundles. NOTE 
For instructions on properly removing wire terminals, see 
A.1 АМР MULTILOCK CONNECTORS. 
sm03687 
1. Fairing cap switch connector [105] 6. Auxiliary lamp switch 
2. Cable strap 7. Speaker switch 
3. Flexible clamp 8. Cruise switch 
4. Switch bracket screws 9. Accessory switch 
5. Switch bracket 10. Grommet 
Figure 7-59. FLHTCU Fairing Cap (Inboard Side) 
INSTALLATION then gently bend tabs upward to lock position of switch in 


1. 


Feeding wires through bracket, place new switch into 
position. Engage tabs on switch in slots of latches and 


2. 


bracket. 


Install terminals into socket housing. 
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NOTE 
For instructions on properly installing wire terminals, see 
A.1 AMP MULTILOCK CONNECTORS. 


3. |f Cruise or Speaker Switch was replaced, butt splice 
Black/Green wire lead between Cruise and Speaker Switch 
terminals. 


NOTE 
For detailed butt splicing information, see A.17 SEALED 
SPLICE CONNECTORS. 


4. Install two screws to secure switch bracket to fairing cap. 


5. Install new cable straps to capture wire bundles and then 
secure switch wires to the fairing cap using the flexible 
clamp. Route the wires as shown in Figure 7-59. 


6. Verify that the rubber grommets are installed on each side 
of the fairing cap. Barbs on cap fit into holes in grommets. 
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1. Switch bracket 
2. Latch 
3. Tab 


Figure 7-60. Bend Latches Outward to Release Tabs 
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Table 7-13. Fairing Cap Switches [105] 


SWITCH WIRE COLOR CHAMBER 
NUMBER 
Accessory Orange/Red 1 
Orange 2 
Black 3 
Cruise Orange/Violet 4 
Ultra Only Red/Green 5 
Black/Green 12 
(Double Lugged) | To Speaker Switch 
Auxiliary Lamp Yellow 6 
Gray/Black 7 
Black 8 
Speaker Orange/Blue 9 
Ultra Only Violet/Orange 10 
Brown/Orange 11 
Black/Green To Cruise Switch 
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Figure 7-61. Socket Housing (Secondary Locks Open) 


7. Connect the fairing cap switch connector [105], 12-place 


Multilock, on the right side of fairing cap. 


8. With the front forks turned to the left fork stop, install fairing 


cap over ignition switch housing. Verify that grommets in 
fairing cap fully capture handlebar, handlebar switch con- 
duit, and brake line from front master cylinder reservoir 
(right side). 


9. Start two screws (with flat washers) to fasten fairing cap 


to left and right sides of inner fairing. Alternately tighten 
screws to 25-30 in-Ibs (2.8-3.4 Nm). 


10. Assemble ignition switch: install switch position plate, 
spacer, collar, nut, spring and knob. See 7.18 IGNI- 
TION/LIGHT KEY SWITCH AND FORK LOCK. 
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INSTRUMENT NACELLE SWITCHES: FLTR 
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REMOVAL 6. Follow instructions based on location of defective switch. 
1. Partially disassemble ignition switch: remove ignition Left Side Switch 
switch knob, spring, nut, collar, spacer and switch position р i ; ; 
plate. See 7.18 IGNITION/LIGHT KEY SWITCH AND — " pd ares 7.77 
FORK LOCK. dida i 
Р 2. Pull clutch cable clip from hole on left side of instrument 
2. Remove screw on each side of bezel. nacelle 
E 2 ІШІНЕ M push tab ar igar o oe Пот slot п front 3. Remove two screws (with flat washers) to release left side 
of ignition switch. Gently raise free side of bezel until tabs | 
ў | of instrument nacelle from upper and lower fork brackets. 
at front of instrument nacelle become disengaged from 
slot at front of bezel (concealed behind decorative 4. See Figure 7-62. Unthread rubber boot from odometer 
adhesive strip). reset switch, and while carefully removing left side instru- 
| 22% 5 , ment nacelle from motorcycle, pull odometer reset switch 
a See Вы PAS. Raising Bezel Slightly, disconnect from hole. Move left side of nacelle to bench area leaving 
instruments and indicator lights from interconnect harness Е . 
. right side on motorcycle. 
as follows: 
a. Speedometer connector [39], 12-place Packard. 5. Gently bend back molded retainer to release switch 
bracket assembly from instrument nacelle. 
b. Tachometer connector [108], 12-place Packard. 
: : : 6. See Figure 7-63. Carefully pry two latches on bracket 
c. Indicator lights connector [21], 10-place Multilock. outward to release tabs on switch. Remove switch from 
bracket. 
5. Remove bezel from motorcycle. 
sm02877 


= 


==) 


1. Indicator lights [21] 
2. Speedometer gauge [39] 
3. Instrument nacelle switches [105A/B] 


Y AA 


4. Speaker switch [105C/D] 
5. Tachometer gauge [108] 
6. Clutch cable 


Figure 7-62. Instrument Nacelle (Bezel Removed) 
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HOME 


Right Side Switches 


1. See Figure 7-62. Disconnect speaker switch connector 
[105], 4-place Multilock. 


2. See Figure 7-62. Disconnect instrument nacelle switch 
connector [105], 12-place Multilock. 

3. See Figure 7-62. Remove two screws (with flat washers) 
to release right side of instrument nacelle from upper and 
lower fork brackets. Move right side of nacelle to bench 
area leaving left side on motorcycle. 

4. Gently bend back molded retainer to release switch 


bracket assembly from instrument nacelle. 


5. See Figure 7-63. Carefully pry two latches on bracket 
outward to release tabs on switch. Remove switch from 
bracket. 


6. See Figure 7-64. Remove the appropriate terminals from 
the socket and/or pin housings. Follow the wires of the 
faulty switch or reference Table 7-14 for the applicable 
chamber numbers. For wire location purposes, numbers 
are stamped into the secondary locks. 


NOTE 
For instructions on properly removing wire terminals, see 
A.1 AMP MULTILOCK CONNECTORS. 


7. Carefully pull wires to draw terminals through conduit to 
backside of switch. For best results, pull one wire at a 
time. 
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1. Switch bracket 
2. Latch 
3. Tab 


Figure 7-63. Bend Latches Outward to Release Tabs 
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Table 7-14. Right Side Instrument Nacelle Switches 


SWITCH  |WIRE COLOR CHAMBER NUMBER 
12-PLACE 4-PLACE 
SOCKET PIN 
Accessory | Orange/Red 1 
Orange 2 
Black 3 
Cruise Orange/Violet 4 
Red/Green 5 
Black/Green 12 4 
(Double 
Lugged) 
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Figure 7-64. Socket Housing (Secondary Locks Open) 


INSTALLATION 
Left Side Switch 


1. Place new switch into position in bracket. Engaging tabs 
on switch in slots of latches, gently bend tabs upward to 
lock position of switch in bracket. 


2. Snap switch bracket into molded retainer in instrument 
nacelle. 


3. See Figure 7-65. While carefully placing left side of 
instrument nacelle on motorcycle, slide odometer reset 
switch through hole and install rubber boot. 


4. See Figure 7-62. Connect speaker switch connector [105], 
4-place Multilock. 


5. Install two screws (with flat washers) to fasten left side 
instrument nacelle to upper and lower fork brackets. 
Alternately tighten screws to 15-20 ft-lbs (20-27 Nm). 


6. Capture clutch cable in cable clip. Insert cable clip into 
hole in left side of instrument nacelle. 


Right Side Switches 


1. See Figure 7-63. Place new switch into position in bracket. 
Engaging tabs on switch in slots of latches, gently bend 
tabs upward to lock position of switch in bracket. 


1. Left side nacelle 4. Right side nacelle 
2. Clutch cable clip hole 5. Speaker switch connector [105C] 
3. Speaker switch connector [105D] 6. Instrument nacelle switch connector [105B] 


Figure 7-65. Instrument Nacelle Halves 


2. Push terminals through two lengths of conduit to wire end 6. See Figure 7-62. Connect speaker switch connector [105], 

of socket or pin housing. For best results, push one wire 4-place Multilock. 

h h i ime. ; i 

hrough condui at a ume 7. Connect instrument nacelle switch connector [105], 12- 
3. See Figure 7-64 and refer to Table 7-14. Install terminals place Multilock. 

i k in housing. 

шыны 8. Install two screws (with flat washers) to fasten right side 

NOTE instrument nacelle to upper and lower fork brackets. 

For instructions on properly installing wire terminals, see Alternately tighten screws to 15-20 ft-Ibs (20-27 Nm). 
A.1 AMP MULTILOCK CONNECTORS. 
4. Snap switch bracket into molded retainer in instrument 

nacelle. 
5. SeeFigure 7-65. Install right side of instrument nacelle on 


motorcycle. 
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10. 


11. 


Looking into instrument nacelle, connect instruments and 
indicator lights to interconnect harness as follows: 


a. Speedometer connector [39], 12-place Packard. 
b. Tachometer connector [108], 12-place Packard. 


c. Indicator lights connector [21], 10-place Multilock. 


Verify that left and right sides of instrument nacelle are 
properly mated. Pins on left side of nacelle must fully 
engage holes on right. 


Insert tab at rear of bezel into slot of instrument nacelle 
(just in front of ignition switch). Holding left and right sides 
of nacelle together, place bezel over instrument nacelle 
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flange. When properly mated, tabs at front of instrument 
nacelle engage lip in slot at front of bezel (behind decor- 
ative adhesive strip). 


NOTE 


If tabs do not properly engage slot at front of bezel, then a 
loose fit will result. Remove decorative adhesive strip by gently 
prying up outer edges, and using a flat bladed screwdriver, 
carefully raise tabs so that they engage lip in slot. If damaged, 
install new decorative adhesive strip. 


12. 


13. 


Install screw on each side of bezel. Alternately tighten 
screws to 25-35 in-Ibs (2.8-4.0 Nm). 


Assemble ignition switch. See 7.18 IGNITION/LIGHT KEY 
SWITCH AND FORK LOCK. 


HOME 


CRANKSHAFT POSITION SENSOR (CKP) 


7.21 


GENERAL 


The crank position sensor is a variable reluctance (VR) sensor 
that generates an AC signal by sensing the passing of the 30 
teeth machined in the left side flywheel. Two consecutive teeth 
are missing in the flywheel to establish a reference point. The 
crank position sensor sends a signal to the electronic control 
module which is used to reference engine position (TDC) and 
engine speed. 


NOTE 


CKP sensor connector is not serviceable. If connector or sensor 
fails, the entire assembly must be replaced. 


REMOVAL 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Locate CKP sensor connector [79], 2-place Deutsch, fixed 
to front caddy at bottom of lower frame crossmember. 


3. Push connector toward right side of motorcycle to disen- 
gage small end of slot on attachment clip from T-stud on 
front caddy. Lift connector off T-stud. 


4. Press button on socket terminal side and pull apart pin 
and socket halves. 


5. See Figure 7-66 and Figure 7-67. Remove screw to free 
CKP sensor mount from front left side of crankcase. Pull 
sensor from bore. 


INSTALLATION 


1. Install new O-ring on sensor body if missing, distorted, 
pinched or otherwise damaged. Apply a thin film of clean 
H-D 20W50 engine oil to O-ring before installation. 


2. See Figure 7-66. Push sensor into bore aligning hole in 
sensor mount with hole in spot face. Install screw and 
tighten to 90-120 in-Ibs (10.2-13.6 Nm). 


3. Route connector and convoluted tubing downward at rear 
of front engine stabilizer link to front caddy at bottom of 
lower frame crossmember. 


4. Matepin and socket halves of CKP sensor connector [79]. 


о 
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Figure 7-66. Remove CKP Sensor Mount Screw 
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Figure 7-67. CKP Sensor O-Ring 


5. Place large end of slot on attachment clip over T-stud on 
front caddy. Push connector toward left side of motorcycle 
to engage small end of slot. 


6. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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ALTERNATOR 


REMOVAL 
1. Remove seat. See 2.28 SEAT. 


AWARNING 


To prevent accidental vehicle start-up, which could cause 
death or serious injury, disconnect negative (-) battery 
cable before proceeding. (00048a) 


2. Remove battery negative (-) cable (black) from battery. 


3. Remove the primary chaincase. See 5.5 PRIMARY 
CHAINCASE HOUSING. 


ACAUTION 


The high-output rotor contains powerful magnets. Exercise 
caution to prevent possible hand injury during removal 
and installation. (00558b) 


4. See Figure 7-68. Grasp the rotor/spring cover assembly 
with both hands and pull from the engine compensating 
sprocket shaft. 


5. See Figure 7-69. Release locking latch and remove con- 
nector (1). 
6. Cut anchored cable strap securing stator wiring to frame. 


NOTE 
The rubber molded stator connector is not serviceable. Damage 
to terminals or molding requires stator and/or voltage regulator 
replacement. 


7. Remove four screws to free stator from crankcase. Discard 
screws. 


© 


See Figure 7-70. Using point of awl or small screwdriver, 
carefully move grommet away from crankcase and squirt 
isopropyl alcohol or glass cleaner into opening. Repeat 
this step at one or two other locations around grommet. 


© 


While pushing on the grommet from outside of crankcase, 
draw grommet through the bore by pulling on inside of 
grommet with needle nose pliers. Do not pull on the wires 
unless the stator is to be replaced. Exercise caution to 
avoid damaging ribs on grommet if stator is to be reused. 


10. Draw conduit and connector through crankcase bore as 
stator is removed. 
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1. Stator connector [46] 


2. Voltage regulator output connector [77] 


Figure 7-69. Voltage Regulator (Left Side View) 


CLEANING AND INSPECTION 


1. Check inside of rotor and remove any metal fragments 
captured by magnets. 


2. Cleanthe rotor using a petroleum solvent. Clean the stator 
and grommet by wiping it with a clean cloth. 
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Figure 7-70. Remove Grommet From Crankcase 


INSTALLATION 


1. Feed connector and conduit through hole in crankcase 
from inside crankcase. 


2. Thoroughly lubricate grommet with isopropyl alcohol or 
glass cleaner. Ribs of grommet must be clean and free of 
dirt and oily residue. 


3. Carefully grasp cable stop behind grommet with a needle 
nose pliers. Push grommet into crankcase bore while 
carefully pulling on outside cable. Installation is complete 
when cable stop contacts casting and capped rib of 
grommet exits crankcase bore. 


4. |f necessary, carefully run awl around edge of capped rib 
so that it rests flat against seating surface on crankcase. 


NOTE 
Do not reuse stator mounting screws. The threads of the screws 
contain a locking compound in pellet form. When the screw is 
started, the pellet breaks, releasing the compound. 


5. Secure stator to crankcase using four new screws. Tighten 
screws to 55-75 in-Ibs (6.2-8.5 Nm). 


6. SeeFigure 7-71.Install new anchored cable strap (1) on 
stator wiring (2) and push anchor into hole in frame. 


7. Install connector to voltage regulator and engage locking 
latch. 


ÁLCAUTION 


The high-output rotor contains powerful magnets. Exercise 
caution to prevent possible hand injury during removal 
and installation. (00558b) 


8. Grasp the rotor/spring cover assembly with both hands 
and ease onto the engine compensating sprocket shaft. 


9. Install the primary chaincase. See 5.5 PRIMARY CHAIN- 
CASE HOUSING. 


10. Connect battery negative cable (black) to battery negative 
(-) terminal. Tighten bolt to 60-70 in-Ibs (6.8-7.9 Nm). 


11. Install seat. See 2.28 SEAT. 


1. Anchored cable strap 


2. Stator wiring 


Figure 7-71. Stator Wiring 
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VEHICLE SPEED SENSOR (VSS) 7.23 


VSS 


Removal 
1. Remove starter. See 7.9 STARTER. 


2. See Figure 7-72. Disconnect VSS connector [65], 3-place 
Delphi. 


3. Remove screw and pull sensor from transmission case. 


Installation 


1. Inspect VSS O-ring for cuts, tears or general deterioration. 
Replace as necessary. 


2. Insert sensor into transmission case. Install screw and 
tighten to 84-132 in-Ibs (9.5-14.9 Nm). 


3. Connect VSS connector [65], 3-place Delphi. 
4. Install starter. See 7.9 STARTER. 
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Figure 7-72. VSS Location 


HOME 


NEUTRAL SWITCH 


REMOVAL 
1. Verify that transmission is in NEUTRAL. 


2. See Figure 7-73. Remove two elbow connectors from 
neutral switch posts. 


3. Remove neutral switch from transmission case. 


INSTALLATION 


1. See Figure 7-74. Inspect O-ring for cuts, tears or general 
deterioration. Replace as necessary. Lightly lubricate new 
O-ring with clean transmission oil before installation. 


2. Verify that transmission is in NEUTRAL. 


3. Install neutral switch in transmission case and tighten to 
120-180 in-Ibs (13.6-20.3 Nm). 


NOTE 
The neutral switch is not polarity sensitive The elbow con- 
nectors can be installed on either post. 


4. Install two elbow connectors onto neutral switch posts. 


5. Test neutral switch for proper operation as follows: 
a. Verify that transmission is in NEUTRAL. 


b. Turn Ignition/Light Key Switch to IGNITION. 


c. Verify that neutral indicator light illuminates. 
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Figure 7-74. Neutral Switch O-Ring 
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OIL PRESSURE SWITCH AND SENDER 


REMOVAL 


1. FLHR/C: See Figure 7-75. Remove elbow connector (1) 
from post terminal of oil pressure switch (2). 


2. FLHX, FLHT/C/U, FLTR: Remove 4-place Delphi con- 
nector (3) from oil pressure sender (4). 


3. Remove switch or sender from crankcase. 


INSTALLATION 


NOTE 


If reusing oil pressure switch/sender, apply Loctite Pipe Sealant 
with Teflon 565 to threads. 


1. See Figure 7-75. Start oil pressure switch or sender into 
crankcase bore. 


2. FLHR/C: 
a. Tighten oil pressure switch to 96-120 in-Ibs (11-14 
Nm). 


b. Install elbow connector (1) onto post terminal. 


3. FLHX,FLHT/C/U, FLTR: 


a. Tighten oil pressure sender to 96-120 in-Ibs (11-14 
Nm). 


b. Install 4-place Delphi connector (3). 


NOTE 
Be sure harness is routed outside frame rail as shown. 


4. Test oil pressure switch/sender for proper operation and 
check for leaks. 
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Elbow connector 
Oil pressure switch 
Delphi connector 

Oil pressure sender 
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Figure 7-75. Oil Pressure Switch/Sender 
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STOPLIGHT SWITCHES 


7.26 


FRONT STOPLIGHT SWITCH 


Removal/Installation 
See 7.40 HANDLEBAR SWITCH ASSEMBLIES. 


REAR STOPLIGHT SWITCH 
Removal 


2. SeeFigure 7-76. Install rear stoplight switch (2) into rear 
brake line fitting (3). 


3. Hold brake line fitting and tighten rear stoplight switch to 
12-15 ft-lbs (16.3-20.3 Nm). 


4. Fill and bleed rear brake system. See 1.16 BLEEDING 
BRAKES. 


AWARNING 
CAUTION 


D.O.T. 4 brake fluid will damage painted and body panel 
surfaces it comes in contact with. Always use caution and 
protect surfaces from spills whenever brake work is per- 
formed. Failure to comply can result in cosmetic damage. 
(00239b) 


NOTE 


Immediately wipe up any brake fluid spillage with a clean, dry, 
soft cloth. Follow up by thoroughly wiping affected area with a 
clean, damp, soft cloth (small spills) or washing with a large 
quantity of soapy water (large spills). 


1. See Figure 7-76. Remove wire connectors (1). 


NOTE 
Wrap rear brake line with piece of shop towel to absorb any 
loss of brake fluid. 


2. Hold brake line fitting (3) and remove rear stoplight switch 
(2). 
Installation 


1. Apply Loctite Pipe Sealant with Teflon 565 to threads of 
rear stoplight switch. 


Be sure that all lights and switches operate properly before 
operating motorcycle. Low visibility of rider can result in 
death or serious injury. (00316a) 


5. Verify proper operation of tail lamp/rear brake light. 


M Pn 


1. Wire connectors | | 
2. Stoplight switch 


3. Brake line fitting 
Figure 7-76. Rear Stoplight Switch 
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HORN 


7.27 


INSPECTION 


INSTALLATION 


If the horn fails to sound or does not sound satisfactorily, check 
for loose, frayed or damaged wires leading to horn terminal, 
discharged battery or corroded ground. 


The horn is permanently sealed and non-repairable. Only the 
mounting hardware is replaceable. 


NOTE 
No tonal adjustments may be made to this horn. 


REMOVAL 


1. Remove acorn nut and flat washer to free horn assembly 
from rubber mount stud. 


2. Remove elbow terminals from spade contacts and release 
main harness conduit from J-clamp. 


3. Remove flange nut (10mm) from circular recess at back 
of horn bracket. Remove horn from chrome horn cover. 
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1. Fit horn into chrome cover so that stud at back slides 
through hole in horn bracket. Apply two drops of Loctite 
Low Strength Threadlocker 222 (purple) to threads of horn 
stud. 


NOTE 
Overtightening the flange nut can cause permanent horn 
damage resulting in reduced volume and tone quality. 


2. Install flange nut (10mm) on horn stud and tighten to 80- 
100 in-Ibs (9.0-11.3 Nm). 


3. Install elbow terminals onto spade contacts. 


NOTE 
The horn is not polarity sensitive. Elbow terminals may be 
attached to either spade contact. 


4. Capture main harness conduit in J-clamp and install horn 
bracket onto rubber mount stud. Install flat washer and 
acorn nut. Tighten acorn nut to 80-120 in-Ibs (9.0-13.6 
Nm). 


HOME 


CIGARETTE LIGHTER: FLHX, FLHT/C/U, FLTR 


7.28 


TROUBLESHOOTING 


REMOVAL 


NOTE 


The lighter socket is not intended to be used as a power port 
for electrical devices. Damage to the lighter socket may occur. 


1. 


Ignition/light key switch must be ON or in ACCESSORY 
position for lighter operation. 


If lighter does not work, substitute a known good lighter 
element. 


If lighter is still inoperative, check for 12 vdc at center 
Socket contact and ground at outer shell contact. 


Refer to applicable wiring diagram in B.2 WIRING DIA- 
GRAMS if 12 vdc or ground are not present. Use voltage 
checks to isolate problem. 


1. 


Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


2. Disconnect socket terminals from spade contacts on 
cigarette lighter. 

3. Remove lighter from socket. Holding socket, unscrew outer 
shell. Remove socket and outer shell from inner fairing. 

INSTALLATION 

1. Slide socket of cigarette lighter through bore in fairing. 
Thread outer shell onto socket until tight. Install cigarette 
lighter in socket. 

2. Connect orange wire terminal to center socket spade 
contact, the black wire terminal to outer shell contact. 

3. Install outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 
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GAUGES AND INSTRUMENTS: FLHX, FLHT/C/U, 


FLTR 


7.29 


2 INCH DIAMETER GAUGES: FUEL LEVEL, 
AMBIENT AIR TEMPERATURE, 
VOLTMETER, OIL PRESSURE 


Removal 


1. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


2. Pull 2-place and 3-place socket housings to release 
interconnect harness from lamp and gauge, respectively. 


NOTE 
See Figure 7-77. To replace lamp, pull pin housing from gauge 
and then pull lamp from slot of pin housing. Install new lamp 
in slot and insert pin housing back into gauge. 


3. Remove hex nuts from studs. Remove mounting bracket. 


4. Remove gauge from inner fairing. 


Installation 
1. Install gauge in inner fairing. 


2. See Figure 7-77. Slide mounting bracket over studs. Verify 
that tabs on top and bottom of bracket engage slots in 
inner fairing. 


3. Loosely install hex nuts on studs. Verify that gauge is 
properly aligned and then tighten nuts to 10-20 in-Ibs (1.1- 
2.3 Nm). 


4. Install 3-place and 2-place socket housings to connect 
interconnect harness to gauge and lamp, respectively. 


5. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 
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Pin housing 
Hex nut 


Stud 
Mounting bracket 
Tab 


оэлһьома 


Gauge 


Figure 7-77. 2 Inch Diameter Gauges 


TACHOMETER 
Removal 


1. Proceed as follows: 
a. FLHX, FLHT/C/U: Remove outer fairing. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 


b. FLTR: Remove bezel. See 2.42 INSTRUMENT 
BEZEL: ELITR. 


2. Remove tachometer connector [108], 12-place Packard, 
at back of tachometer. 


3. Remove two screws to free tachometer bracket from back 
of tachometer gauge. 


4. Push tachometer gauge toward rear of motorcycle to 
remove from inner fairing (FLHX, FLHT/C/U) or bezel bore 
(FLTR). 


Installation 


1. Insert tachometer gauge into inner fairing 
FLHT/C/U) or bezel bore (FLTR). 


(FLHX, 


2. Align holes in tachometer bracket with those at back of 
tachometer gauge and start two screws. 


3. Rotate tachometer gauge until tabs at top and bottom of 
bracket engage slots in inner fairing (FLHX, FLHT/C/U) 
or bezel (FLTR). 


HOME 


4. Verify that gauge is properly aligned and tighten two 
screws to 10-20 in-Ibs (1.1-2.3 Nm). 

5. Install tachometer connector [108], 12-place Packard, at 
back of tachometer. 

6. Proceed as follows: 

a. FLHX, FLHT/C/U: Install outer fairing. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 

b. FLTR: Install bezel. See 2.42 INSTRUMENT BEZEL: 
FLTR. 

SPEEDOMETER 

Removal 

1. Proceed as follows: 

a. FLHX, FLHT/C/U: Remove outer fairing. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 

b. FLTR: Remove bezel. See 2.42 INSTRUMENT 
BEZEL: FLTR. 

2. Remove speedometer connector [39], 12-place Packard, 
at back of speedometer. 

3. Remove two screws to free speedometer bracket from 
back of speedometer gauge. On FLHX, FLHT/C/U models, 
leave anchor on interconnect harness installed in lower 
ear of speedometer bracket, if present. 

4. Push speedometer gauge toward rear of motorcycle to 
remove from inner fairing (FLHX, FLHT/C/U) or bezel bore 
(FLTR). 

Installation 

1. Insert speedometer gauge into inner fairing (FLHX, 
FLHT/C/U) or bezel bore (FLTR). 

2. Align holes in speedometer bracket with those at back of 


speedometer gauge and start two screws. 


Figure 7-78. Anchor Interconnect Harness in Ear of 
Speedometer Bracket 


Rotate speedometer gauge until tabs at top and bottom 
of bracket engage slots in inner fairing (FLHX, FLHT/C/U) 
or bezel (FLTR). 


Verify that gauge is properly aligned and tighten two 
screws to 10-20 in-Ibs (1.1-2.3 Nm). 


Install speedometer connector [39], 12-place Packard, at 
back of speedometer. 


Proceed as follows: 

a. FLHX, FLHT/C/U: Verify that anchor on interconnect 
harness is installed in lower ear of speedometer 
bracket. Install outer fairing. See 2.37 UPPER 
FAIRING AND WINDSHIELD: FLHX, FLHT/C/U. 


b. FLTR:Install bezel. See 2.42 INSTRUMENT BEZEL: 
ЕГІН. 
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INDICATOR LAMPS: FLHX, FLHT/C/U, FLTR 7.30 


INDICATOR LAMPS 


Removal 


NOTE 


All models are equipped with Light Emitting Diodes (LEDs) in 
lieu of indicator lamps. The indicator lamp assembly is not 
serviceable. If one LED is bad, the indicator lamp assembly 
must be replaced. 


1. 


Proceed as follows: 

a. FLHX, FLHT/C/U: Remove outer fairing. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 


b. FLTR: Remove bezel. See 2.42 INSTRUMENT 
BEZEL: FLTR. 


Disconnect indicator lamp connector [21], 10-place Multi- 
lock (black). 


On FLHX, FLHT/C/U models, remove tachometer gauge 
to access indicator lamp assembly. See 7.29 GAUGES 
AND INSTRUMENTS: FLHX, FLHT/C/U, FLTR. 


See Figure 7-79. Release each paddle on lens from pair 
of index tabs on indicator lamp assembly. Remove lens 
from inner fairing (FLHX, FLHT/C/U) or bezel (FLTR), if 
damaged. 
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Indicator lamp connector [21] 
Indicator lamp assembly 
Lens 


Index tabs 
Orientation stamp 


1 
2 
3. 
4. Paddles 
5 
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Figure 7-79. Indicator Lamp Assembly 


Installation 


1. Place lens in inner fairing (FLHX, FLHT/C/U) or bezel 
(FLTR), if removed. Note position of oil icon on FLTR 
models to be sure that lens is right side up. On FLHX, 
FLHT/C/U models, slot at bottom of lens engages index 
tab in inner fairing to prevent improper orientation. 


2. With the word "TOP" facing upward, engage each paddle 
on lens with pair of index tabs on indicator lamp assembly. 


3. Connectindicator lamp connector [21], 10-place Multilock 
(black). 


4. On FLHX, FLHT/C/U models, install tachometer gauge. 
See 7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR. 


5. Proceed as follows: 


a. FLHX, FLHT/C/U: Install outer fairing. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U. 


b. FLTR: Install bezel. See 2.42 INSTRUMENT BEZEL: 
FLTR. 


HOME 


GAUGES AND INSTRUMENTS: FLHR/C 


7.31 


FUEL GAUGE 


Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Draw fuel gauge connector [117], 4-place Multilock, out 
of tunnel on left side of fuel tank and disconnect. 


NOTE 
For instructions to remove wire terminals see A.1 AMP MULTI- 
LOCK CONNECTORS. 


3. Remove terminals from connector housing. 


4. Remove convoluted tubing from wires. 


5. Remove the gauge from the top left side of the fuel tank. 
Do not twist during removal. Pull upward just far enough 
to free the gauge from the fuel tank. 


6. Remove fuel gauge from motorcycle while feeding wires 
and pin terminals up through tube. 


7. |f reusing gauge, inspect rubber seal for tears, cuts or 
general deterioration. Replace seal if necessary. Install 
new seal so that flat side contacts edge of gauge. 


Installation 


1. Place new fuel gauge assembly next to discarded unit 
and cut wires to proper length. 


NOTE 
For instructions on crimping wire terminals, see A.1 AMP 
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Figure 7-80. Fuel Gauge (FLHR/C) 


Table 7-15. FLHR/C Fuel Gauge [17] 


MULTILOCK CONNECTORS. 


2. Crimp new pin terminals onto fuel gauge wires. 


3. Feed wires down into tube while lowering cap into position. 
When pin terminals exit hole at bottom of fuel tank, gently 
pull wires while installing the fuel gauge on the fuel tank. 
Do not twist the gauge during installation. Hold the gauge 
firmly and press downward until it snaps in place. 


4. Install convoluted tubing on wires. 


NOTE 
For instructions on properly installing wire terminals, see 
A.1 AMP MULTILOCK CONNECTORS. 


5. See Figure 7-80. Install terminals into connector housing. 


6. Route pin housing and convoluted tubing forward and then 
inboard between front of crossover hose fitting and bottom 
of fuel tank. Connect fuel gauge connector and feed into 
tunnel of fuel tank. 


7. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


WIRE COLOR CHAMBER NUMBER 
Orange 1 
Yellow/White 2 
- 3 
Black 4 
SPEEDOMETER 
Removal 


1. 


N 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove seat. See 2.28 SEAT. 


Remove fasteners to release console from fuel tank. 


Lay aclean shop towel on forward part of rear fender and 
lay console upside down on shop towel. 


See Figure 7-81. Remove speedometer connector (9). If 
necessary, bend back flexible metal clips (1) to free con- 
nector conduit. 


Gently pry three latches (7) upward to release lock ring 
(8) from back of speedometer. 


Remove speedometer from top side of console. 


Remove rubber gasket from speedometer bore. 
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1. Metal clip (3) 6. Odometer reset switch 
2. Plastic clip 7. Latch (1 of 3) 
3. Ignition/light key switch connector [33] 8. Lock ring 
4. Indicator lights connector [21] 9. Speedometer connector [39] 
5. Indicator lights assembly 10. Speedometer 
Figure 7-81. Instrument Console Assembly (FLHR/C) 
Installation 4. Connect speedometer connector (9). 
1. Lubricate groove in rubber gasket with isopropyl alcohol 5. lf released, bend flexible metal clips (1) to capture con- 
or glass cleaner. Place the gasket into position around the nector conduit. 
console speedometer bore, 6. Exercising caution to avoid pinching wire harness and vent 
2. Install speedometer into rubber gasket. Lubricate gasket tube, position console on fuel tank. 
with isopropyl alcohol or glass cleaner, i necessary- The 7. Install front and rear fasteners to secure console to fuel 
speedometer should fit snugly against the gasket without tank 
movement. | 
8. Tighten fasteners to 36-60 in-Ibs (4.1-6.8 Nm). 
3. SeeFigure 7-81. Place lock ring over back of speedometer g ( 
aligning two slots with console bosses. Press latches (7) 9. Install seat. See 2.28 SEAT. 
о 10. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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INDICATOR LAMPS: FLHR/C 


7.32 


INDICATOR LAMPS 


Removal 


NOTE 


All models are equipped with Light Emitting Diodes (LEDs) in 
lieu of indicator lamps. The indicator lamp assembly is not 
serviceable. If one LED is bad, the indicator lamp assembly 
must be replaced. 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove seat. See 2.28 SEAT. 


Remove fasteners to release console from fuel tank. 


Lay aclean shop towel on forward part of rear fender and 
lay console upside down on shop towel. 


See Figure 7-82. Disconnect indicator lamp connector (2). 
If necessary, bend flexible metal clip (1) to free connector 
conduit. 


Remove indicator lamp assembly from console as follows: 
a. Insert the blade of a large screwdriver under rear 
corner of indicator lamp assembly. 


b. Squeeze front and rear paddles (3) on same side of 
assembly while rotating screwdriver. 


c. When one side of assembly becomes free, repeat 
procedure on opposite side to release unit from con- 
sole. 


Installation 


1. 


Install indicator lamp assembly into console as follows: 
a. Place assembly into position in console engaging four 
paddles in slots of indicator lamp assembly. 


b. While pushing down on assembly, push up on lens 
on outboard side of console until assembly fits snugly. 
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1. Metal clip 
2. Indicator lamp connector [21] 
3. Paddles 


Figure 7-82. Release Paddles to Free Indicator Lamp 
Assembly (FLHR/C) 


Connect indicator lamp connector. If released, bend flex- 
ible metal clip to capture connector conduit. 


Exercising caution to avoid pinching wire harness and vent 
tube, position console on fuel tank. 


Install front and rear fasteners to secure console to fuel 
tank. 


Tighten fasteners to 36-60 in-Ibs (4.1-6.8 Nm). 
Install seat. See 2.28 SEAT. 
Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


2009 Touring Service: Electrical 7-71 


HOME 


ADVANCED AUDIO SYSTEM 


RADIO (STORAGE BOX) 


Removal 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 


RELAYS. 
Remove outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 


AND WINDSHIELD: FLTR. 


FLHX, FLHTC, FLTR: 
a. See Figure 7-83. Disconnect radio connector (1). 


b. Disconnect radio antenna cable connector (2). 
FLHTCU: 

a. See Figure 7-83. Disconnect radio connector (1). 
b. Disconnect radio antenna cable connector (2). 


Disconnect radio connector (3). 


а о 


Disconnect CB antenna cable connector (4). 
e. Disconnect CB module connector (5). 


f. Remove screw to release flange of CB module from 
radio. Remove CB module. 


See Figure 7-84. remove four screws to release radio 
(storage box on FLHT) from radio support brackets. 


Pull radio (storage box on FLHT) forward to remove from 
opening in inner fairing. 
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Radio [27] 

Radio antenna cable [51] 
Radio [28] 

CB antenna cable [50] 
CB module [184] 


SUI CE 


Figure 7-83. Radio/CB Connections (FLHTC/U) 
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Figure 7-84. Release Radio from Fairing Brackets 
(FLHTC/U) 


HOME 


Installation 


1. 


6. 


Position radio (storage box on FLHT) between radio sup- 
port brackets and push into opening in inner fairing. 


Starting at the rear, install four screws and tighten to 35-45 
in-Ibs (4.0-5.1 Nm). 


FLHX, FLHTC, FLTR: 
a. See Figure 7-83. Connect radio connector (1). 
b. Connect radio antenna cable connector (2). 


FLHTCU: 


a. SeeFigure 7-83. Fit CB module into rubber grommets 
at top left side of radio. 


b. Fastenflange of CB module to radio and tighten screw 
to 35-45 in-Ibs (4.0-5.1 Nm). 


c. Connect radio connector (3). 

d. Connect CB antenna cable connector (4). 
e. Connect CB module connector (5). 

f | Connect radio connector (1). 


g. Connect radio antenna cable connector (2). 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


FRONT FAIRING SPEAKERS 


Removal 


1. 


Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


2. Carefully pull socket terminals from speaker spade con- 
tacts. 

3. Remove three screws to release speaker adapter 
assembly from inner fairing. 

4. Carefully pull speaker from adapter. 

Installation 

1. With the speaker spade contacts at the top of the adapter, 
the top being the side with the widest edge, snap speaker 
into adapter using finger pressure. 

2. If speaker grille is loose, apply 3M-847 adhesive (HD Part 
No. 99618-60) to outer edge of adapter ring. Install grille 
on adhesive. 

3. With the widest edge of adapter at the top, align holes in 
speaker adapter assembly with those in inner fairing. 

4. Start two long screws to secure top of speaker adapter 


assembly to inner fairing. Capturing fairing support brace, 
install short screw in lower outboard hole (positioning flat 
washer between adapter and support brace). The screw 
hole on the lower inboard side is not used. 


Tighten lower speaker screw to 22-28 in-Ibs (2.5-3.2 Nm). 
Tighten two upper speaker screws to 35-50 in-Ibs (4.0- 
5.7 Nm). 


Install socket terminals onto speaker spade contacts. Dif- 
ferent size spade contacts prevent improper assembly. 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


FRONT HEADSET RECEPTACLE 


NOTE 


The following instructions may also be used for replacement 
of the fuel tank console on which the front headset receptacle 
is mounted. 


Removal 


1. 


2 
3. 
4 


10. 
11. 


12. 
13. 


Remove seat. See 2.28 SEAT. 
Remove left side saddlebag. See 2.29 SADDLEBAGS. 


Remove left side cover. 


Carefully cut two cable straps securing headset receptacle 
conduit and audio harness to inboard side of left upper 
frame tube (front and rear of saddlebag rail). 


Release console connector [53], 12-place Deutsch, from 
attachment clip anchored in hole of frame crossmember 
(at rear of battery). Disconnect pin and socket halves. 


Remove socket screw to release front of console from fuel 
tank weldment. 


Remove hex screw to release rear console bracket from 
clip nut on rear fuel tank bracket. 


Lay a clean shop towel on forward part of rear fender. 


Press button to open fuel door on console. Remove filler 
cap. Remove console bending back flexible metal clips 
as necessary to release wire harness and front headset 
receptacle conduit. 


Lay console upside down on shop towel. Install filler cap. 


See Figure 7-85. Raise headset receptacle cap. Place pin 
punch in either notch of lock ring and rotate in a counter- 
clockwise direction until loose. 


Remove lock ring and cap from headset receptacle. 


Remove headset receptacle from console. 


Installation 


1. 


Insert threaded end of headset receptacle through hole in 
console. 


Slide receptacle cap over threaded end of headset 
receptacle. 


Open cap, and with the notches on the outboard side, 
thread lock ring onto headset receptacle. 


See Figure 7-85. Place pin punch in either notch of lock 
ring and rotate in a clockwise direction until tight. 


Remove filler cap, if installed. Position console on fuel 
tank bending flexible metal clips as necessary to capture 
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10. 


11. 
12. 
13. 
14. 


wire harness and front headset receptacle conduit. Install 
filler cap. 


Start socket screw to fasten front of console to fuel tank 
weldment. 


Start hex screw to fasten rear console bracket to clip nut 
on rear fuel tank bracket. 


Alternately tighten socket/hex screws to 36-60 in-Ibs (4.1- 
6.8 Nm). 


Connect console connector [53], 12-place Deutsch. Install 
connector onto attachment clip anchored in hole of frame 
crossmember (at rear of battery). 


Install two new cable straps to secure headset receptacle 
conduit and audio harness to inboard side of left upper 
frame tube (front and rear of saddlebag rail). 


Install left side cover. 
Install left side saddlebag. See 2.29 SADDLEBAGS. 
Install seat. See 2.28 SEAT. 


Test operation of headset receptacle. 
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Figure 7-85. Remove Lock Ring from Receptacle 


REAR HEADSET RECEPTACLE 


Replace audio harness. See 7.38 AUDIO HARNESS: FLHTCU. 
REAR PASSENGER SWITCHES 


Removal 


NOTE 


Right and left side replacement passenger switch assemblies 
are interchangeable. 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Open Tour-Pak. 


Remove four screws and pull speaker grille from speaker 
box. 


Remove speaker from speaker box and carefully pull 
socket terminals from speaker spade contacts. 
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10. 


11. 


Remove trim ring and gently pull on wire harness to draw 
rear speaker/passenger controls connector, 6-place 
Deutsch, out of speaker box. 


Disconnect pin and socket halves of connector. 


Draw socket housing back into speaker box and pull out 
through speaker hole. 


See Figure 7-86. Remove two screws to release switch 
bracket from inside of speaker box. Remove bracket using 
slot to free switch wires. 


Pull switch housing assembly, wire harness, speaker ter- 
minals and socket housing from speaker box using switch 
housing hole on outboard side. 


Carefully pull keycap from switch shaft. Remove switch 
from switch housing. 


Remove terminals 1 through 4 from socket housing. 
NOTE 


For instructions on properly removing wire terminals, see 
A.5 DEUTSCH ELECTRICAL CONNECTORS. 


12. 


Pulling one wire at a time, draw four switch wires from 
conduit. 
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1. T25 TORX screw (2) 
2. Switch bracket 


Figure 7-86. Remove Passenger Switch Assembly 


Installation 


1. 


2. 


Inserting one wire at a time, push four switch wires through 
conduit. 


Install terminals into socket housing. Refer to Table 7-16. 


Table 7-16. Rear Passenger Switches [41/42] 


WIRE COLOR CHAMBER NUMBER 
Pink/White 1 
Gray/White 2 
Violet/Black 3 

*Orange/Black 4 

* Mates to O/BK on [41A], BN/W on [42A]. 


NOTE 


For instructions on properly installing wire terminals, see 
A.5 DEUTSCH ELECTRICAL CONNECTORS. 


3. 


See Figure 7-87. With the Pink/White wire at the bottom, 
place switch in cavity of switch housing. Bottom of 
assembly is determined by location of rib on switch 
housing. 


Note lettering for proper orientation and gently push 
keycap onto switch shaft. When orienting keycap, 
remember that bottom of assembly is determined by loca- 
tion of switch housing rib. 


Feed socket housing, speaker terminals and wire harness 
through switch housing hole on outboard side of speaker 
box until switch housing backplate contacts speaker box. 
Pull wire harness out through speaker hole. 


NOTE 


See Figure 7-88. To align bracket and switch housing holes, 
slot in bracket must face toward the front on right side switch 
assembly and toward the rear on left side switch assembly. 
Switch also must be square in cavity of switch housing or 
bracket will not fit. 


6. 


10. 


11. 


12. 
13. 
14. 


Reaching into speaker box, align holes in bracket with 
holes in switch housing. Install two screws. 


Feed socket housing through speaker hole into speaker 
box and pull out through harness hole on inboard side. 


Mate pin and socket halves of connector. Feed connector 
back up into speaker box pressing trim ring into hole. 


Install socket terminals onto speaker spade contacts. Dif- 
ferent size spade contacts prevent improper assembly. 


Align holes in speaker grille with those in speaker and 
slide four screws through grille and speaker holes. 


With spade contacts at bottom rear corner, position 
speaker/grille assembly against speaker box. Start screws 
into speaker box and alternately tighten in a crosswise 
pattern. 


Close Tour-Pak. 
Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


Test switch for proper operation. 
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Passenger switch 
Switch housing 
Cavity 

Pink/white wire 
Rib 


Keycap 


Figure 7-87. Install Switch in Housing 
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1. Slot faces front (right side), rear (left side) 
2. Ribat bottom 


Figure 7-88. Install Passenger Switch Assembly 


REAR SPEAKERS 


Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Open Tour-Pak. 


3. Remove four screws from speaker grille. Remove speaker 
grille from speaker box. 
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4. Remove speaker from speaker box. Carefully pull two 
socket terminals from speaker spade contacts. 


Installation 


1. Install two socket terminals onto speaker spade contacts. 
Different size spade contacts prevent improper assembly. 


2. With spade contacts at bottom, install speaker in speaker 
box. 


3. Align holes in speaker with those in speaker box. Align 
holes in grille with those in speaker. 


4. Install four screws and alternately tighten in a crosswise 
pattern. 


5. Close Tour-Pak. 
6. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


7. Test speaker for proper operation. 
CB MODULE 


Removal 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


2. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


3. See Figure 7-83. Disconnect the following: 
a. СВ antenna cable connector [50]. 


b. CBmodule connector [184], 12-place Deutsch (black). 


4. Remove screw to release flange of CB module from radio. 
Remove CB module. 


Installation 


1. Fit metal cones on CB module into rubber grommets at 
top of radio. Use the position above radio connector [28], 
35-place Amp, as the other location has been reserved 
for certain P&A accessories. 


2. Install screw to fasten flange of CB module to radio. 
Tighten screw to 35-45 in-Ibs (4.0-5.1 Nm). 


3. SeeFigure 7-83. Connect the following: 
a. CBantenna cable connector [50]. 


b. CBmodule connector [184], 12-place Deutsch (black). 


4. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


5. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 


HOME 


WIRE TROUGH 


REMOVAL 


1. Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove fuel tank. See 4.5 FUEL TANK. 


Remove T-MAP sensor connector [80]. 


Remove front [84] and rear [85] fuel injector connectors. 


Ov, Pe № 


Remove TCA connector [211]. Cut anchored cable strap 
to release connector conduit from front side of induction 
module. 


6. Disconnect elbow terminals from spade contacts on horn 
and release harness conduit from J-clamp. 


7. Pull back boot and disconnect ET sensor connector [90]. 


8. Draw connectors removed in previous steps to right side 
of motorcycle. 


9. See Figure 7-89.On ABS equipped motorcycles, release 
brake lines (2, 3) from wire trough. 


10. Cut two cable straps (4) to release breakout harnesses 
from right side of wire trough. 


11. Release catches on cover and remove cover (1). 


12. See Figure 7-90. Using a paint pen, draw a line on each 
wire bundle on both sides of each cable strap. 


NOTE 
Note that there are a total of ten cable straps. Eight cable straps 
fix the position of the harness(es) inside the wire trough, while 
two more fix the position of the breakouts on the right side. 


1. Wire trough cover 

2. Front master cylinder-to-ABS module line 
3. ABS module-to-front caliper line 

4. Breakout harness cable straps 


Figure 7-89. Wire Trough and Brake Lines 


X 
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Figure 7-90. Mark Location of Cable Straps 
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1. Reusable (tail removed) 
2. Notreusable (eyelet removed) 


Figure 7-91. Cut Cable Straps 


NOTE 


See Figure 7-91. When removing cable ties, cut off the tail of 
the cable strap and not the eyelet. The cable strap can then 
be reused to gather wires when removing harness from wire 
trough. 


13. Cutting as close to the eyelet as possible, cut eight cable 
straps inside the wire trough. Remove each cable strap 
from slots in wire trough and remove the tail remnant from 
the eyelet. Install the cable strap back on the harness near 
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the painted lines to gather the bunch of wires. Be sure to 
capture each wire of the harness. 


14. Pull breakout harnesses out through slot in breakout 
compartment. If ABS equipped, move harnesses outboard 
of brake lines. 


15. FLHR/C: Remove fuel gauge harness from slot in front of 
wire trough. 


16. Pry anchor pins at rear of wire trough from holes in frame 
backbone. 


17. Raise wire harnesses and remove wire trough from right 
side of motorcycle. 


INSTALLATION 


1. Thread eight new cable straps through slots inside wire 
trough. 


2. Raise wire harnesses and slide wire trough into position 
on frame backbone from right side of motorcycle. 


3. FLHR/C: Route the fuel gauge harness through slot in 
front-left of wire trough. 


4. See Figure 7-92. Install rear fuel injector and T-MAP 
sensor breakout harnesses in the rear of the breakout 
compartment and install a new cable tie but do not tighten 
cable tie. 


5. Install front fuel injector, horn/ET sensor and TCA breakout 
harnesses in the front of the breakout compartment and 
install a new cable tie but do not tighten cable tie. 


6. Pull breakout harnesses inboard of brake lines on ABS 
equipped vehicles. 


7. Adjust harness wires inside wire trough, so they are posi- 
tioned within the eight cable straps. Engage each cable 
strap but do not tighten. 


8. Remove the cable straps used to gather the wire bunches. 


9. Route main harness and audio harness (if equipped) 
through front-left channel of wire trough. 


10. Route main harness through front-right channel of wire 
trough. 


11. Push anchor pins at rear of wire trough into holes in frame 
backbone. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 
19. 


Make final adjustments to harnesses so that the painted 
lines are aligned with the cable straps. Tighten cable straps 
and cut excess cable strap material. 


Pull on each harness exiting the breakout compartment 
until painted lines are aligned with cable straps. Tighten 
cable straps and cut excess cable strap material. 


Secure cover to wire trough starting at the rear and 
working forward. Verify that all latches are fully engaged. 


ABS equipped motorcycles: Secure brake line as shown 
in Figure 7-89. 


Install T-MAP sensor connector, rear fuel injector con- 
nector, front fuel injector connector, ET sensor connector, 
and elbow terminals onto horn spade contacts. Capture 
horn harness conduit in J-clamp. 


Install TCA connector. Install new anchored cable strap 
in hole at front right side of induction module and secure 
harness. Cut excess cable strap material. 


Install fuel tank. See 4.5 FUEL TANK. 
Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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Rear fuel injector 
T-MAP sensor 
Horn/ET sensor 
TCA 

Front fuel injector 
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Figure 7-92. Breakout Harnesses 


HOME 


MAIN WIRING HARNESS 


7.35 


REMOVAL: ALL MODELS (PART 1) 


1. 


2 
3. 
4 


Remove fuel tank. See 4.5 FUEL TANK. 
Remove battery. See 1.17 BATTERY MAINTENANCE. 
Remove saddlebags. See 2.29 SADDLEBAGS. 


Remove right side cover. 
NOTE 


Depending upon model, continue procedure at 7.35 MAIN 
WIRING HARNESS, Removal: FLHR/C (Part 2), 7.35 MAIN 


WIRING HARNESS, Removal: FLHX, FLHT/C/U (Part 2) or 


7.35 MAIN WIRING HARNESS, Removal: FLTR (Part 2). 


REMOVAL: FLHR/C (PART 2) 


1. 


Remove headlamp assembly. See 7.11 HEADLAMP: ALL 
EXCEPT ҒІТН. 


See Figure 7-93. Reaching inside headlamp nacelle, dis- 
connect connectors and remove from their retaining 
devices, if present: 


a. Auxiliary lamps [73], 2-place Multilock (white). 
b. Auxiliary lamps switch [109], 4-place Amp. 
c. Right handlebar switches [22], 6-place Molex (black). 


d. Cruise set/resume switch [159], 3-place Molex (black); 
used on FLHRC only. 


e. Twistgrip sensor jumper harness [204], 6-place Molex 
(black). 


Remove screw and P-clamp to release main harness 
conduit from right side of steering head. 


Carefully pull main harness rearward under right side of 
headlamp nacelle allowing conduit and connectors to hang 
over top of engine guard. 


Reaching inside headlamp nacelle, disconnect connectors 
and remove from their retaining devices, if present: 


a. Front fender tip lamp jumper harness [32], 2-place 
Multilock (black); used on FLHR only. 


b. Accessory switch [67], 4-place Amp. 
c. Front turn signal lamps [31], 6-place Multilock. 
d. Lefthandlebar switches [24], 8-place Molex (gray). 


e. Cruise on/off switch [158], 3-place Molex (gray); used 
on FLHRC only. 


f. Front wheel speed sensor [167], 2-place Amp (Tyco); 
used on ABS equipped motorcycles only. 
Remove screw and P-clamp to release main harness 


conduit from left side of steering head. 


Carefully pull main harness rearward under left side of 
headlamp nacelle allowing conduit and connectors to hang 
over top of engine guard. 


NOTE 


Continue procedure at 7.35 MAIN WIRING HARNESS, 
Removal: All Models (Part 3). 
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1. Right handlebar switches [22] 7. Auxiliary lamps [73] 

2. Left handlebar switches [24] 8. Auxiliary lamps switch [109] 

3. Front turn signals [31] 9. Cruise on/off switch [158], FLHRC only 

4. Front fender tip lamp [32], FLHR only 10. Cruise set/resume switch [159], FLHRC only 

5. Headlamp [38] 11. Front wheel speed sensor [167], ABS equipped 

6. Accessory switch [67] 12. TGS jumper harness [204] 

Figure 7-93. Headlamp Nacelle- Main Harness Connectors (FLHR/C) 
REMOVAL: FLHX, FLHT/C/U (PART 2) 3. See Figure 7-94. Disconnect connectors and remove from 
their retaining devices, if present. 
PART NUMBER TOOL NAME a. Twist grip sensor jumper harness [204], 6-place Molex 
HD-45961 IGNITION SWITCH CONNECTOR (black)); T-stud on right fairing support brace (inboard 
REMOVER side). 


1. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


2. Cutcable strap to release conduit of main to interconnect 
harness connector [1] and main to interconnect harness 
connector [15] from right fairing bracket. 
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b. Main to interconnect harness [1], 16-place Molex 
(black); anchor in hole of right radio support bracket. 


c. Main to interconnect harness [15], 4-place Packard 
(black); anchored in hole at front of right fairing 
bracket. 


d. Radio antenna cable connector [51]; back of radio 
(left side). 


HOME 


Disconnect ignition switch connector [33], 3-place Packard, 
at front of ignition switch housing. Proceed as follows: 


a. Using a long shank ball end socket (Snap-on® 
FABL6E), remove four screws to release radio 
(storage box on FLHT) from left and right radio sup- 
port brackets. Use oblong holes in fairing brackets to 
access screws. 


b. Remove anchor on ignition switch connector conduit 
from hole in bottom right corner of radio. 


c. Obtain the IGNITION SWITCH CONNECTOR 
REMOVER (Part No. HD-45961). 


d. Liftradio slightly and gently insert end of tool into slot 
in ignition switch housing until it stops. 


e. Grasping main harness conduit and tool, pull both at 
the same time to release socket housing from ignition 
switch housing. 


Remove screw and P-clamp to release main harness from 
right side of steering head. 


Carefully pull main harness conduit rearward under right 
side of fairing cap allowing conduit and connectors to hang 
over top of engine guard. 


10. 


11. 


Cut cable strap to release conduit of main to interconnect 
harness connector [2] from left fairing bracket. 


See Figure 7-94. Disconnect connectors and remove from 

their retaining devices, if present. 

a. Main to interconnect harness [2], 12-place Molex 
(gray); anchor in hole of left radio support bracket. 


b. Frontwheel speed sensor [167], 2-place Amp (Tyco); 
below upper fork bracket (left side); used on ABS 
equipped motorcycles only. 


Remove screw and P-clamp to release main harness (and 
audio harness on FLHTCU) from left side of steering head. 


Carefully pull main harness conduit rearward under left 
side of fairing cap allowing conduit and connectors to hang 
over top of engine guard. 


Disconnect audio harness on FLHTCU models. See 
7.38 AUDIO HARNESS: FLHTCU, steps 6-7. 


NOTE 


Continue procedure at 7.35 MAIN WIRING HARNESS, 


Removal: All Models (Part 3). 


2009 Touring Service: Electrical 7-81 


sm05158 


1. Main to interconnect harness [1] 5. Radio antenna cable [51] 
2. Main to interconnect harness [2] 6. Front wheel speed sensor [167] 
3. Main to interconnect harness [15] 7. TGS jumper harness [204] 
4. Ignition switch [33] 
Figure 7-94. Inner Fairing- Main Harness Connectors (FLHX, FLHT/C/U) 
REMOVAL: FLTR (PART 2) 2. See Figure 7-95. Remove connectors from induction 


module. Proceed as follows: 
Remove inner fairing. See 2.44 INNER FAIRING: FLTR. 


NOTE - 
b. Remove front fuel injector connector [84] and rear 
Continue procedure at 7.85 MAIN WIRING HARNESS, fuel injector connector [85]. 


Removal: All Models (Part 3). 
c. Remove TCA connector [211]. Cut anchored cable 
REMOVAL: ALL MODELS (PART 3) strap to release connector conduit from front right 


1. Remove air cleaner and backplate. See 4.4 AIR CLEANER шана 
ASSEMBLY. " 


a. Remove T-MAP sensor connector [80]. 


Remove horn bracket screws (with flat washers) to remove 
horn and bracket from cylinder heads. Remove elbow 
terminals from horn spade contacts and release conduit 
from J-clamp. 


4. Pull back boot at back of front cylinder and remove ET 
sensor connector [90]. 


5. Draw conduit and connectors to right side of motorcycle. 
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ABS equipped motorcycles: release brake lines from 
clips in wire trough. 


Remove purge solenoid connector [95], 2-place Packard. 
If not equipped, leave unused socket housing anchored 
in hole of top caddy. 


Disconnect ECM connector [78]. Leave ECM attached to 
top caddy. 


Remove ignition coil connector [83]. 
NOTE 


In next step, take note of ring terminal orientation. Consult 
wiring diagrams for proper installation. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Remove flange nut from ground stud on left side of frame 
backbone. Remove main harness ground ring terminals. 
Repeat step to remove chassis ground ring terminal from 
right ground stud. 


Pry anchor pins at rear of wire trough from holes in frame 
backbone. 


Disconnect socket housing from siren, if equipped, and 
then push two retaining latches forward and pull siren from 
compartment at front of left side caddy. 


Remove left side electrical caddy from battery tray. See 
7.7 ELECTRICAL CADDIES. 


FLHR/C Only: 

a. Pull anchor on ignition switch jumper harness con- 
nector [222], 4-place Packard, from hole in left caddy. 
Disconnect connector. 


b. Disconnect instrument console connector [20], 16- 
place Molex, inboard of left upper frame tube. Remove 
instrument console from motorcycle. 


Pull TSM/HFSM module from battery tray. Disconnect 
TSM/HFSM connector [30], 12-place Deutsch. If present, 
disconnect HFSM antenna jumper harness connector [208] 
from module and remove from motorcycle. 


Pull rear fender lights and TSM/HFSM conduit and con- 
nectors out through opening at rear of left side caddy and 
allow to hang at side of motorcycle. 

FLHX Only: 


a. On left side of motorcycle, remove screw to remove 
passenger seat strap from seat strap mounting 
bracket. 


b. Cut cable straps to release radio antenna cable from 
saddlebag mounting bracket. 


C. At bottom of radio antenna bracket, rotate knurled 
ring to disconnect radio antenna cable connector [29]. 


d. Disconnect rear fascia lamp connector [12], 3-place 
Multilock, inboard of upper frame tube. 


e. Draw radio antenna cable and rear fascia lamp con- 
duit forward and then out through opening at rear of 
left side caddy. 


FLHTC/U Only: 
a. Open Tour-Pak and proceed as follows: 
FLHTC: Remove rubber mat. 


19. 


20. 


21. 
22. 


23. 
24. 


25. 


FLHTCU: Open map pocket and remove acorn nuts 
(with flat washers). Remove map pocket and molded 
liner from Tour-Pak. 


b. FLHTCU models: press latch and remove bulb socket 
from left side wrap-around light. 


c. Rotate knurled ring to disconnect radio antenna cable 
connector [29]. Release cable from two adhesive clips 
at bottom of Tour-Pak. 


d. FLHTCU models: disconnect Tour-Pak lights con- 
nector [12], 3-place Multilock. 


e. Pull grommet into Tour-Pak and remove from main 
harness conduit. 


f. Pull Tour-Pak lights and radio antenna cable con- 
nectors out through hole at front of Tour-Pak. Cut 
cable strap to release conduit from luggage rack rail. 


g. Сш мо cable straps securing main harness conduit 
to left upper frame tube. 


h. Draw Tour-Pak lights and radio antenna cable con- 
nectors forward and then out through opening at rear 
of left side caddy. 


i. Disconnect audio harness on FLHTCU models. See 
7.38 AUDIO HARNESS: FLHTCU. 


j. Feed conduit and connectors into battery tray and 
then pull out through opening at rear of left side 
caddy. 


FLTR Only: 


a. On left side of motorcycle, remove screw to remove 
passenger seat strap from seat strap mounting 
bracket. 


b. Cut cable straps to release radio antenna cable from 
saddlebag mounting bracket. 


c. At bottom of radio antenna bracket, rotate knurled 
ring to disconnect radio antenna cable connector [29]. 


d. Draw radio antenna cable forward and then out 
through opening at rear of left side caddy. 


Pull back boot at top of starter housing and remove flange 
nut and main power cable ring terminal from post. Draw 
main power cable into battery tray and then out through 
opening at rear of left side caddy. 


Remove starter. See 7.9 STARTER. 


Disconnect VSS connector [65], 3-place Delphi, at top of 
transmission case. 


Remove two elbow connectors from neutral switch posts. 


Disconnect rear O2 sensor connector [137], 2-place Amp 
(Tyco). 


Pull VSS, neutral switch, rear O2 sensor and starter 
solenoid conduit and connectors up through opening at 
front of battery tray and then feed branch out through 
opening at rear of left side caddy. 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


ABS Equipped Only: 


a. Disconnect ABS module connector [166], 20-place 
Molex. 


b. Disconnect rear wheel speed sensor connector [168], 
2-place Amp (Tyco) located on right side of battery 
tray. 


c. Feed conduit and connectors into battery tray. 


Disconnect voltage regulator. See 7.3 VOLTAGE REGU- 
LATOR. 


Locate CKP sensor connector [79], 2-place Deutsch, fixed 
to front caddy at bottom of lower frame crossmember. 
Push connector toward right side of motorcycle to disen- 
gage attachment clip from T-stud. Disconnect connector. 


Push anchor on jiffy stand interlock sensor connector [133], 
3-place Molex, from hole in front caddy. Disconnect con- 
nector. 


Locate oil pressure switch/sender at front right side of 
crankcase. On FLHR/C models, pull elbow from post of 
oil pressure switch. On FLHX, FLHT/C/U and FLTR 
models, remove Delphi connector from oil pressure sender. 


Remove О2 sensor connector [138] wiring from clamps 
at back of cross brace between front frame downtubes. 
Disconnect connector, 2-place Amp (Tyco). 


Pull conduit clamp from hole to free main harness conduit 
from inboard side of front engine mounting bracket. 


Cut cable straps to free rear brake line and main harness 
conduit from two rubber saddles anchored on T-studs at 
top of lower frame tube. 


Pull two socket terminals from spade contacts on rear 
brake light switch. Cut cable strap to free rear brake light 
Switch wires from lower frame tube. 


Cut cable strap at rear of rear brake light switch bracket 
to release main harness conduit from middle frame 
downtube. 


Cut cable straps from holes in frame near rear swingarm 
bracket to release main harness conduit. 


Disconnect active exhaust valve actuator connector [179], 
5-place Amp (Tyco). If active exhaust valve actuator is not 
provided, disconnect unused socket housing from mock 
pin housing on right side of battery tray. 


Pull rear brake light switch, oil pressure switch/sender, 
CKP sensor, jiffy stand interlock sensor, voltage regulator 
and front O2 sensor conduit and connectors rearward, 
and then up through opening at front of battery tray. Feed 
branch into battery tray pulling it out through opening at 
rear of left side caddy. 


While pulling left side caddy away from motorcycle, feed 
rear end of wire trough out through opening between frame 
downtubes. 
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Front fuel injector [84] 
TCA [211] 

T-MAP sensor [80] 
Rear fuel injector [85] 


Pena 


Figure 7-95. Induction Module Assembly (Top View) 


INSTALLATION: ALL MODELS (PART 1) 


1. 


From left side of motorcycle, feed front end of wire trough 
in through opening between frame downtubes, and then 
pull up and out through opening at top of battery tray. Lay 
wire trough on top of frame backbone. 


Push anchor pins at rear of wire trough into holes in frame 
backbone. 


Locate branch of main harness terminating in the active 
exhaust valve actuator, rear brake light switch, oil pressure 
switch/sender, CKP sensor, jiffy stand interlock sensor, 
voltage regulator, TSM/HFSM and front O2 sensor con- 
nectors. Feed harness in through opening at rear of left 
side caddy, and then down through opening at front of 
battery tray to bottom of frame downtube. Route harness 
to front of motorcycle following inboard side of lower frame 
tube. 


Locate branch terminating in the VSS, neutral switch, rear 
O2 sensor and starter solenoid connectors. Feed harness 
in through opening at rear of left side caddy, and then 
down through opening at front of battery tray to top of 
transmission. 


If ABS equipped, locate branch terminating in the ABS 
module and rear wheel speed sensor connectors. Feed 
harness in through opening at rear of left side caddy and 
then pull out through opening at right side of battery tray. 


Locate branch terminating in the Tour-Pak lights and radio 
antenna cable connectors. Feed harness in through 
opening at rear of left side caddy and then pull up and out 
through opening between frame crossmember and front 
of rear fender. Lay harness across left side of rear fender. 


HOME 


7. 


10. 


11. 


12. 


13. 
14. 
15. 


16. 


17. 
18. 


FLHTCU Only: 


a. Locate branch of audio harness terminating in the CB 
antenna cable, console and rear speaker/passenger 
controls connectors. Feed harness in through opening 
at rear of left side caddy and then pull up and out 
through opening at top of battery tray and lay across 
right side of rear fender. 


b. Locate branch terminating in the rear headset 
receptacle and rear speaker/passenger controls 
connector. Feed harness in through opening at rear 
of left side caddy and then pull up and out through 
opening at top of battery tray and lay across left side 
of rear fender. 


Feeding main power cable ring terminal, B+, accessory, 
rear fender lights, purge solenoid and ignition coil con- 
nectors and conduit inboard, seat left side caddy on 
weldment between frame downtubes. 


Install left side electrical caddy to battery tray. See 
7.7 ELECTRICAL CADDIES. 


Move main power cable ring terminal to front of battery 
tray and then feed down through opening to top of trans- 
mission. 


Tuck B+ and accessory connectors and conduit into corner 
at front of battery tray. Move rear fender lights and 
TSM/HFSM connectors and conduit under frame cross- 
member at rear of battery tray. 


Connect VSS connector [65], 3-place Delphi, at top of 
transmission case. 


Install two elbow connectors onto neutral switch posts. 
Install starter. See 7.9 STARTER. 


Connect rear O2 sensor connector [137], 2-place Amp 
(Tyco), and tuck under chrome starter cover. 


Install purge solenoid connector [95]. If purge solenoid is 
not provided, install anchored cable strap on socket 
housing into hole in wire trough (below breakout compart- 
ment). 


Install ignition coil connector [83]. 


See Figure 7-96 for harness retention points. 
a. Secure main harness conduit to frame. 


b. Install two socket terminals onto spade contacts of 
rear brake light switch. Install new cable straps to 
secure rear brake light switch wires to harness. 


NOTE 


Replace conduit clips if damaged, deteriorated or missing. With 
the slotted side up, push hole in conduit clip over T-stud to 
install. 


19. 


20. 


Route main harness conduit inboard of front engine 
mounting bracket. Install anchor capturing main harness 
conduit in lower frame tube. 


Connect front O2 sensor connector [138], 2-place Amp 
(Tyco). Install O2 sensor wiring into clamps at back of 
cross brace between front frame downtubes. 


21. 


22. 


23. 


24. 


25. 


26. 


Connect and install voltage regulator. See 7.3 VOLTAGE 
REGULATOR. 


Connect CKP sensor connector [79]. Push anchor on 
connector into hole in front caddy. 


Connect jiffy stand interlock sensor connector [133], 3- 
place Molex. Place large end of slot on attachment clip 
over T-stud on front caddy at bottom of lower frame 
crossmember. 


Install oil pressure switch/sender connector at front right 
side of crankcase. On FLHR/C models, install elbow con- 
nector on post terminal. On FLHX, FLHT/C/U and FLTR 
models, install 4-place Delphi connector. 


Connect active exhaust valve actuator connector [179], 
5-place Amp (Tyco). If active exhaust valve actuator is not 
provided, connect unused socket housing to mock pin 
housing on right side of battery tray. 


ABS Equipped Only: 
a. Connect ABS module connector [166], 20-place 
Molex. 


b. Connect rear wheel speed sensor connector [168], 
2-place Amp (Tyco). Install anchor on rear wheel 
speed sensor connector into hole in right side caddy. 


NOTE 


For more information on antenna routing and installation, see 
7.37 RADIO ANTENNA CABLE. 


27. 


FLHX Only: 


a. Feed radio antenna cable and rear fascia lamp wires 
rearward following inboard side of upper frame tube. 


b. Mate pin and socket housings of rear fascia lamp 
connector [12], 3-place Multilock. 


c. Install new cable straps to secure rear fascia lamp 
wires and radio antenna cable to saddlebag mounting 
bracket. 


d. At bottom of radio antenna bracket, rotate knurled 
ring to connect radio antenna cable connector [29]. 


e. Install screw to fasten passenger seat strap to seat 
strap mounting bracket. 


NOTE 


For more information on antenna routing and installation, see 
7.37 RADIO ANTENNA CABLE апа 7.39 CB ANTENNA 


CABLE: FLHTCU. 
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28. FLHTC/U Only: 


a. Feed Tour-Pak lights and radio antenna cable con- 
nectors and conduit through hole at front of Tour-Pak. 
Capture cable and conduit in grommet. Install 
grommet in hole with the larger OD facing inside. 


b. Connect Tour-Pak lights connector [12], 3-place 
Multilock. 


c. Rotate knurled ring to connect radio antenna cable 
connector [29]. Capture cable in two adhesive clips 
at bottom of Tour-Pak. 


d. On FLHTCU models, install bulb socket of left side 
wrap-around light. 


e. Install new cable strap to secure main harness con- 
duit to luggage rack rail. 


f. Connect audio harness on FLHTCU models. See 
7.38 AUDIO HARNESS: FLHTCU. 

g. Proceed as follows: 
FLHTC: Install rubber mat in Tour-Pak. 


FLHTCU: Install molded liner in Tour-Pak. Install map 
pocket and secure using acorn nuts (with flat 
washers). 


NOTE 


For more information on antenna routing and installation, see 
7.37 RADIO ANTENNA CABLE. 


29. FLTR Only: 


a. Feedradio antenna cable and 3-place Multilock con- 
nector (unused) rearward following inboard side of 
upper frame tube. 


b. Install new cable straps to secure rear fascia lamp 
wires and radio antenna cable to saddlebag mounting 
bracket. 


C. At bottom of radio antenna bracket, rotate knurled 
ring to connect radio antenna cable connector [29]. 


d. Install screw to fasten passenger seat strap to seat 
strap mounting bracket. 


30. Routing connector up between frame crossmember and 


31. 


rear fender, connect rear fender lights connector [7], 8- 
place Multilock, and attach to anchor at front of rear fender. 


Feed TSM/HFSM connector [30] up through hole on right 
side of frame crossmember and connect to module. If 
present, feed HFSM antenna down through same hole, 
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and then pull back up and out through empty slot of rubber 
boot on left side. Install module into hole in crossmember 
and install spring clip. 


32. FLHR/C Only: 


a. Layaclean shop towel on forward part of rear fender. 
Lay console upside down on shop towel. 


b. Connectinstrument console connector [20], 16-place 
Molex, inboard of left upper frame tube. 


c. Connect ignition switch jumper harness connector 
[222], 4-place Packard. Install anchor on connector 
into hole in left side of battery tray. 


33. Connect ECM connector [78]. 


34. Install two main harness ground ring terminals onto left 
ground stud on left side of frame backbone. Install flange 
nut and tighten to 50-90 in-Ibs (5.7-10.2 Nm). 


35. Route chassis ground cable forward along left side of wire 
trough and install ring terminal on right ground stud. Install 
flange nut and tighten to 50-90 in-Ibs (5.7-10.2 Nm). 


36. Install connectors to induction module as follows: 
a. Install Т-МАР sensor connector [80]. 


b. Install TCA connector [211]. Install new anchored 
cable strap in hole at front right side of induction 
module. Tighten cable strap capturing connector 
conduit. 


c. Install front fuel injector connector [84] and rear fuel 
injector connector [85]. 


37. Install ET sensor connector [90] at back of front cylinder. 
Pull boot over sensor. 


38. Install elbow terminals onto horn spade contacts. Capture 
conduit in J-clamp. Install screw (with flat washer) to fasten 
horn bracket to rear cylinder head. Tighten front and rear 
horn bracket screws to 35-40 ft-lbs (48-54 Nm). 


39. On ABS equipped motorcycles, Press brake lines into clips 
in wire trough. 


40. Install backplate and air cleaner. See 4.4 AIR CLEANER 
ASSEMBLY. 


NOTE 
Depending upon model, continue procedure at 7.35 MAIN 
WIRING HARNESS, Installation: FLHR/C (Part 2), 7.35 MAIN 
WIRING HARNESS, Installation: FLHX, FLHT/C/U (Part 2) or 
7.35 MAIN WIRING HARNESS, Installation: FLTR (Part 2). 
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1. Secures harness to frame 
2. Conduit clips - secure harness and brakeline 
3. Secures harness to frame (not brakeline) 


Figure 7-96. Cable Straps 


INSTALLATION: FLHR/C (PART 2) 


1. 


Route front right section of main harness forward along 
right side of steering head and into headlamp nacelle. 


See Figure 7-93. Reaching inside headlamp nacelle, 
connect connectors and install onto their retaining devices, 
if present: 


a. Auxiliary lamps [73], 2-place Multilock (white). 
b. Auxiliary lamps switch [109], 4-place Amp. 
c. Right handlebar switches [22], 6-place Molex (black). 


d. Cruise set/resume switch [159], 3-place Molex (black); 
used on FLHRC only. 


e. Twist grip sensor jumper harness [204], 6-place Molex 
(black). 


Install P-clamp and screw to fasten main harness conduit 
to right side of steering head. 


Route front left section of main harness forward along left 
side of steering head and into headlamp nacelle. 


Reaching inside headlamp nacelle, connect connectors 
and install onto their retaining devices, if present: 


a. Front fender tip lamp jumper harness [32], 2-place 
Multilock (black); used on FLHR only. 


b. Accessory switch [67], 4-place Amp. 
c. Front turn signal lamps [31], 6-place Multilock. 
d. Left handlebar switches [24], 8-place Molex (gray). 


e. Cruise on/off switch [158], 3-place Molex (gray); used 
on FLHRC only. 


f. Front wheel speed sensor [167], 2-place Amp (Tyco); 
used on ABS equipped motorcycles only. 


Install P-clamp and screw to fasten main harness conduit 
to left side of steering head. 
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7. Install headlamp assembly. See 7.11 HEADLAMP: ALL 
EXCEPT ЕГІН. 


NOTE 
Continue procedure at 7.35 MAIN WIRING HARNESS, 
Installation: All Models (Part 3). 


INSTALLATION: FLHX, FLHT/C/U (PART 2) 


1. Route front right section of main harness forward along 
right side of steering head and then under fairing cap to 
front of inner fairing. 


2. Proceed as follows: 


a. Connect ignition switch connector [33], 3-place 
Packard, at front of ignition switch housing. 


b. Using oblong holes in fairing brackets and a long 
shank ball end socket (Snap-on® FABL6E), install 
four screws to fasten radio (storage box on FLHT) to 
left and right radio support brackets. Alternately 
tighten screws to 35-45 in-Ibs (4.0-5.1 Nm). 


c. Install anchor on ignition switch connector conduit 
into hole at bottom right corner of radio. 


3. SeeFigure 7-94. Connect connectors and install onto their 
retaining devices, if present. 


a. Twistgrip sensor jumper harness [204], 6-place Molex 
(black); T-stud on right fairing support brace (inboard 
side). 


b. Main to interconnect harness [1], 16-place Molex 
(black); anchor in hole of right radio support bracket. 


c. Main to interconnect harness [15], 4-place Packard 
(black); anchored in hole at front of right fairing 
bracket. 


d. Radio antenna cable connector [51]; back of radio 
(left side). 


4. Using oval shaped hole at side of right fairing bracket, 
install new cable strap capturing conduit of main to inter- 
connect harness connector [1], main to interconnect har- 
ness connector [15], right handlebar switch connector [22] 
and radio connector [27]. 
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5. Install screw and P-clamp to fasten main harness to right 
side of steering head. 


6. Route front left section of main harness (and audio harness 
on FLHTCU) forward along left side of steering head and 
then under fairing cap to front of inner fairing. 


7. Connect connectors and install onto their retaining devices, 
if present. 


a. Main to interconnect harness [2], 12-place Molex 
(gray); anchor in hole of left radio support bracket. 


b. Frontwheel speed sensor [167], 2-place Amp (Tyco); 
below upper fork bracket (left side); used on ABS 
equipped motorcycles only. 


8. Using round hole at side of left fairing bracket, install new 
cable strap capturing conduit of main to interconnect har- 
ness connector [2], left handlebar switch connector [24] 
and headlamp connector [38]. 


9. Connect audio harness on FLHTCU models. See 
7.38 AUDIO HARNESS: FLHTCU, step 7. 


10. Install screw and P-clamp to fasten main harness (and 
audio harness on FLHTCU) to left side of steering head. 


11. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


NOTE 
Continue procedure at 7.35 MAIN WIRING HARNESS, 
Installation: All Models (Part 3). 


INSTALLATION: FLTR (PART 2) 
1. Install inner fairing. See 2.44 INNER FAIRING: FLTR. 


NOTE 


Continue procedure at 7.35 MAIN WIRING HARNESS, 
Installation: All Models (Part 3). 


INSTALLATION: ALL MODELS (PART 3) 
1. Install side covers. 

2. Install saddlebags. See 2.29 SADDLEBAGS. 

3. Install fuel tank. See 4.5 FUEL TANK. 

4. Install battery. See 1.17 BATTERY MAINTENANCE. 


HOME 


INTERCONNECT HARNESS 


7.36 


FLHX, FLHT/C/U 


Removal 


NOTE 


When referencing inner fairing locations, the term "fairing 
bracket" refers to either the left or right vertical support, while 
the term "support brace" refers to either the left or right hori- 
zontal support. 


1. 


Remove main fuse. See 7.6 SYSTEM FUSES AND 
RELAYS. 


Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


Release anchor on convoluted tubing of interconnect 
harness from lower ear of speedometer bracket. For best 
results, squeeze anchor with needle nose pliers before 
pulling from hole in ear. See Figure 7-97. 


Cut cable strap to release convoluted tubing of headlamp 
connector [38] and conduit of main to interconnect harness 
connector [2] and left handlebar switch connector [24] from 
left fairing bracket. 


Remove anchor on convoluted tubing of headlamp con- 
nector [38] from hole at front of left fairing bracket. 


Cut cable strap to release convoluted tubing of radio con- 
nector [27] and conduit of main to interconnect harness 
connector [1], main to interconnect harness connector [15] 
and right handlebar switch connector [22] from right fairing 
bracket. 


See Figure 7-98. Disconnect connectors and remove from 
their retaining devices, if present. 


a. Left front turn signal/auxiliary lamp [31L], 4-place 
Multilock (black); T-stud on left fairing support brace 
(outboard side). 


b. Left handlebar switches [24], 16-place Molex (gray); 
T-stud on left fairing support brace (inboard side). 


c. Main to interconnect harness [2], 12-place Molex 
(gray); anchor in hole of left radio support bracket. 


d. Audio to interconnect harness [6], if present; 6-place 
Deutsch (black); left side of radio. 


e. Indicator lights [21]; 10-place Multilock (black); above 
radio (between speedometer and tachometer gauges). 


f. Speedometer [39]; 12-place Packard; back of 
speedometer. Unthread rubber boot from odometer 
reset switch and pull switch from hole in inner fairing. 


g. Tachometer [108]; 12-place Packard; back of tacho- 
meter. 


h. Main to interconnect harness [1], 16-place Molex 
(black); anchor in hole of right radio support bracket. 


i. Right handlebar switches [22], 12-place Molex (black); 
T-stud on right fairing support brace (middle). 


j | Right front turn signal/auxiliary lamp [31R], 4-place 
Multilocks (black); T-stud on right fairing support brace 
(outboard side). 


k. Main to interconnect harness [15], 4-place Packard 
(black); anchored in hole at front of right fairing 
bracket. 


1. Fairing cap switches [105], 12-place Multilock (black); 
top of upper fork bracket (right side). 


m. Radio [27], 23-place Amp (black); back of radio (right 
side). 


n. Front fender tip lamp jumper harness [32], if present; 
2-place Multilock (black); below upper fork bracket 
(left side). 


o. Ambient temperature sensor [107], if present; 3-place 
Multilock (black); anchored in hole on left side of 
steering head. 


See Figure 7-99. Remove left side connectors from spade 
contacts as follows: 


a. Cigarette lighter [132]. 
b. Left front speaker [35]. 
c. Fuel gauge [117] and lamp [116]. 


d. Air temperature gauge [115] and lamp [114], if 
present. 


Feed left front turn signal/auxiliary lamp [31L], left 
handlebar switch [24], left side speaker, fuel gauge, air 
temperature gauge (if present), and cigarette lighter con- 
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10. 


11. 


12. 


13. 


duit and connectors to mid section of inner fairing (area 
between left and right fairing brackets). 


Pull harness ground socket terminal from spade contact 
fastened to top of upper fork bracket (left side). 


Remove right side connectors from spade contacts as 
follows: 


a. Right front speaker [34]. 
b. Voltmeter gauge [111] and lamp [110]. 
c. Oil pressure gauge [113] and lamp [112], if present. 


Feed right front turn signal/auxiliary lamp [31R], right 
handlebar switch [22], right side speaker, voltmeter gauge, 
and oil pressure gauge (if present) conduit and connectors 
to mid section of inner fairing (area between left and right 
fairing brackets). 


Remove interconnect harness from motorcycle. 
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Figure 7-97. Anchor Interconnect Harness in Ear of 
Speedometer Bracket 
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Main to interconnect harness [1] 
Main to interconnect harness [2] 
Audio to interconnect harness [6] 
Main to interconnect harness [15] 
Indicator lights [21] 

Right handlebar switches [22] 
Left handlebar switches [24] 
Radio [27] 
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Left front turn signal/auxiliary lamp [31L] 


. Right front turn signal/auxiliary lamp [31R] 
. Front fender tip lamp [32] 

. Headlamp [38] 

. Speedometer gauge [39] 

. Fairing cap switches [105] 

. Tachometer gauge [108] 


Figure 7-98. Inner Fairing- Interconnect Harness Connectors (FLHX, FLHT/C/U) 
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1. Right front speaker [34] 5. Air temperature gauge [115] and lamp [114] 
2. Left front speaker [35] 6. Fuel gauge [117] and lamp [116] 
3. Voltmeter gauge [111] and lamp [110] 7. Cigarette lighter [132] 
4. Oil pressure gauge [113] and lamp [112] 
Figure 7-99. Inner Fairing- Interconnect Harness Connectors (FLHX, FLHT/C/U) 
Installation 3. From mid section of inner fairing (area between left and 
right fairing brackets), feed right side speaker, voltmeter 
NOTE gauge, oil pressure gauge (if present), right front turn 
When referencing inner fairing locations, the term "fairing signal/auxiliary lamp [31А], and right handlebar switch [22] 
bracket" refers to either the left or right vertical support, while connectors and conduit behind right fairing bracket to area 
the term "support brace" refers to either the left or right hori- of right support brace. 
zontal support. 4. Install anchor on convoluted tubing of interconnect harness 


1. Center interconnect harness on top of radio (or storage into lower ear of speedometer bracket. 
box). To verify proper orientation, be sure that convoluted 
tubing of headlamp connector [38] is on left side of 
motorcycle, while conduit of fairing cap switch connector 
[105] is on the right. 


2. From mid section of inner fairing (area between left and 
right fairing brackets), feed left side speaker, fuel gauge, 
air temperature gauge (if present), cigarette lighter, left 
front turn signal/auxiliary lamp [31L], and left handlebar 
switch [24] connectors and conduit behind left fairing 
bracket to area of left support brace. 
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See Figure 7-99. Install left side connectors onto spade 

contacts as follows: 

a. Air temperature gauge [115] and lamp [114], if 
present; identified by black tape. 


b. Fuel gauge [117] and lamp [116]; identified by orange 
tape. 


c. Left front speaker [35]. 


d. Cigarette lighter [132]; connect the orange/white wire 
socket terminal to the socket spade contact, the black 
wire socket terminal to the shell contact. 


Push harness ground socket terminal onto spade contact 
fastened to top of upper fork bracket (left side). 


Install right side connectors onto spade contacts as fol- 

lows: 

a. Oil pressure gauge [113] and lamp [112], if present; 
identified by black tape. 


b. Voltmeter gauge [111] and lamp [110]; identified by 
orange tape. 


c. Right front speaker [34]. 


10. 


11. 


12. 


See Figure 7-98. Connect connectors and install onto their 
retaining devices, if present. 


a. Left front turn signal/auxiliary lamp [31L], 4-place 
Multilock (black); T-stud on left fairing support brace 
(outboard side). 


b. Left handlebar switches [24], 16-place Molex (gray); 
T-stud on left fairing support brace (inboard side). 


c. Main to interconnect harness [2], 12-place Molex 
(gray); anchor in hole of left radio support bracket. 


d. Audio to interconnect harness [6], if present; 6-place 
Deutsch (black); left side of radio. 


e. Indicator lights [21]; 10-place Multilock (black); above 
radio (between speedometer and tachometer gauges). 


f. Speedometer [39]; 12-place Packard; back of 
speedometer. Unthread rubber boot from odometer 
reset switch and pull switch from hole in inner fairing. 


g. Tachometer [108]; 12-place Packard; back of tacho- 
meter. 


h. Main to interconnect harness [1], 16-place Molex 
(black); anchor in hole of right radio support bracket. 


i. Right handlebar switches [22], 12-place Molex (black); 
T-stud on right fairing support brace (middle). 


j Right front turn signal/auxiliary lamp [31R], 4-place 
Multilocks (black); T-stud on right fairing support brace 
(outboard side). 


k. Main to interconnect harness [15], 4-place Packard 
(black); anchored in hole at front of right fairing 
bracket. 


|. Fairing cap switches [105], 12-place Multilock (black); 
top of upper fork bracket (right side). 


m. Radio [27], 23-place Amp (black); back of radio (right 
side). 


n. Front fender tip lamp jumper harness [32], if present; 
2-place Multilock (black); below upper fork bracket 
(left side). 


о. Ambient temperature sensor [107], if present; 3-place 
Multilock (black); anchored in hole on left side of 
steering head. 


See Figure 7-100. Install anchor on convoluted tubing of 
headlamp connector [38] into hole at front of left fairing 
bracket. 


Using round hole at side of left fairing bracket, install new 
cable strap capturing convoluted tubing of headlamp 
connector [38] and conduit of main to interconnect harness 
connector [2] and left handlebar switch connector [24]. 


See Figure 7-101. Using oval shaped hole at side of right 
fairing bracket, install new cable strap capturing convo- 
luted tubing of radio connector [27] and conduit of main 
to interconnect harness connector [1], main to interconnect 
harness connector [15] and right handlebar switch con- 
nector [22]. 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 
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13. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 5. 


6. 
Figure 7-100. Anchor Convoluted Tubing of Headlamp 
Connector to Fairing Bracket (Left Side) 
7. 
8. 
9. 
Figure 7-101. Cable Strap Conduit to Fairing Bracket (Right 
Side) 
FLTR 
Removal 
1. Remove main fuse. See 7.6 SYSTEM FUSES AND 19 
RELAYS. 
2. Place protective material on top of front fender to protect 
paint from scratches or other damage. 
3. Remove outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 11 
4. Carefully cut two cable straps to free wire bundles апа 
conduit from convoluted tubing of interconnect harness 
and allow to hang naturally. 42 
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See Figure 7-102. Disconnect connectors and remove 

from their retaining devices, if present. 

a. Main to interconnect harness [1], 16-place Molex 
(black); below radio (right side). 


b. Main to interconnect harness [2], 12-place Molex 
(gray); below radio (right side). 


c. Main to interconnect harness [15], 4-place Packard 
(black); below radio (right side). 


d. Left handlebar switches [24], 16-place Molex (gray); 
T-stud on left side of radio bracket. 


e. Right handlebar switches [22], 12-place Molex (black); 
T-stud on left side of radio bracket. 


f. Radio [27], 23-place Amp (black); back of radio (right 
side). 


Disconnect ambient temperature sensor connector [107], 
3-place Multilock, from sensor anchored in hole on left 
side of steering head. Feed connector and conduit in 
through opening on left side of fairing bracket. 


Proceed as follows: 


a. See Figure 7-103. Remove left side of instrument 
nacelle. See 2.43 INSTRUMENT NACELLE: FLTR. 


b. Disconnect Instrument nacelle switch connector [105], 
12-place Multilock. 


c. Pull harness ground socket terminal from spade 
contact fastened to top of upper fork bracket (left 
side). 


Draw branches of interconnect harness (terminating in 
odometer reset switch and speedometer, tachometer, 
indicator lights, instrument nacelle switches and ambient 
temperature sensor connectors) through tunnel of fairing 
bracket to front of inner fairing. 


Remove left side connectors from spade contacts as fol- 
lows: 


a. Cigarette lighter [132]. 

b. Left speaker [35]. 

c. Fuel gauge [117] and lamp [116]. 

d. Airtemperature gauge [115] and lamp [114]. 


. Remove right side connectors from spade contacts as 


follows: 
a. Right speaker [34]. 


b. Voltmeter gauge [111] and lamp [110]. 
c. Oil pressure gauge [113] and lamp [112]. 


. Free conduit of front turn signal lamp connectors [311] 


and [31R], 3-place Multilocks, from flexible clips on sides 
of inner fairing. 


. Remove interconnect harness from motorcycle. Remove 


radio antenna cable connector [51] at back of radio (left 
side), if necessary. 
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Main to interconnect harness [1] 
Main to interconnect harness [2] 
Main to interconnect harness [15] 
Right handlebar switches [22] 
Left handlebar switches [24] 


Radio [27] 

Left turn signal [31L] 
Right turn signal [31R] 
Headlamp [38] 


оо м9 


Figure 7-102. Inner Fairing- Interconnect Harness Connectors (FLTR) 
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1. Indicator lights [21] 
2. Speedometer gauge [39] 
3. Instrument nacelle switches [105A/B] 


W AA 


4. Speaker switch [105C/D] 
5. Tachometer gauge [108] 
6. Clutch cable 


Figure 7-103. Instrument Nacelle (Bezel Removed) 


Installation 


NOTE 
To avoid chafing wires of interconnect harness, verify that trim 
strips are installed on hooks of radio bracket. 


1. Center convoluted tubing of interconnect harness above 
and inboard of hooks on radio bracket. To verify proper 
orientation, be sure that long length of conduit terminating 
in socket terminals of cigarette lighter is on left side of 
motorcycle. Install radio antenna cable connector [51] at 
back of radio (left side), if removed. 


2. Install left side connectors onto spade contacts as follows: 


a. Cigarette lighter [132]; connect the orange/white wire 
Socket terminal to the socket spade contact, the black 
wire socket terminal to the shell contact. 


b. Left speaker [35]. 
c. Fuel gauge [117] and lamp [116]. 
d. Airtemperature gauge [115] and lamp [114]. 
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3. Install right side connectors onto spade contacts as fol- 
lows: 


a. Right speaker [34]. 
b. Voltmeter gauge [111] and lamp [110]. 
c. Ой pressure gauge [113] and lamp [112]. 


4. Find branch of interconnect harness terminating in odo- 
meter reset switch and speedometer, tachometer, indicator 
lights and instrument nacelle switch connectors. Feed 
connectors and conduit from front of inner fairing through 
tunnel of fairing bracket and then out through opening at 
top of fairing bracket to instrument nacelle. 


5. Proceed as follows: 


a. Push harness ground socket terminal onto spade 
contact fastened to top of upper fork bracket (left 
side). 


b. SeeFigure 7-103. Connect Instrument nacelle switch 
connector [105], 12-place Multilock. 


c. Install left side of instrument nacelle. See 


2.43 INSTRUMENT NACELLE: FLTR. 


HOME 


6. See Figure 7-102. Connect connectors and install onto 
their retaining devices, if present. 
a. Main to interconnect harness [1], 
(black); below radio (right side). 


16-place Molex 


b. Main to interconnect harness [2], 12-place Molex 


(gray); below radio (right side). 


c. Main to interconnect harness [15], 4-place Packard 
(black); below radio (right side). 


d. Left handlebar switches [24], 16-place Molex (gray); 
T-stud on left side of radio bracket. 


e. Right handlebar switches [22], 12-place Molex (black); 
T-stud on left side of radio bracket. 


f. | Radio [27], 23-place Amp (black); back of radio (right 
side). 


7. Orient connectors as shown in Figure 7-102. Install two 
new cable straps outboard of radio bracket hooks to 
secure wire bundles and conduit to convoluted tubing of 
interconnect harness. Cut any excess cable strap material. 


See Figure 7-104. 

8. Capture conduit of front turn signal lamp connectors [31L] 
and [31R], 3-place Multilocks, in flexible clips on sides of 
inner fairing. 


9. Install outer fairing. See 2.41 UPPER FAIRING AND 
WINDSHIELD: FLTR. 


10. Install main fuse. See 7.6 SYSTEM FUSES AND RELAYS. 
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Figure 7-104. Cable Strap Convoluted Tubing and Conduit 
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RADIO ANTENNA CABLE 


7.37 


FLHTC/U 


Removal 


1. 


2 
3. 
4 


10. 


11. 


12. 


13. 
14. 


15. 


Remove fuel tank and seat. See 4.5 FUEL TANK. 
Remove left side saddlebag. See 2.29 SADDLEBAGS. 


Remove left side cover. 


Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 


See Figure 7-105. Remove radio antenna cable connector 
[51] at back of radio (left side). Cut cable where it exits 
main harness conduit. 


Remove rivet and P-clamp to release main harness from 
left side of steering head. 


Starting at front of wire trough, remove cover. 


Cut two cable straps securing main harness conduit to left 
upper frame tube. Cut cable strap securing main harness 
conduit to luggage rack rail. 


Open Tour-Pak and remove rubber mat (FLHTC) or map 
pocket and molded liner (FLHTCU). 


FLHTCU models: Remove bulb socket from left side wrap- 
around light. 


Disconnect radio antenna cable connector [29]. Release 
cable from two adhesive clips at bottom of Tour-Pak. 


See Figure 7-106. Disconnect Tour-Pak lights connector 
[12], 3-place Multilock. 


Pull grommet into Tour-Pak and remove from harness. 


See Figure 7-107. Pull Tour-Pak lights and radio antenna 
cable connectors out through hole at front of Tour-Pak. 


Carefully cut radio antenna cable where it exits main har- 
ness conduit. 
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Figure 7-105. Radio Antenna Cable Connector (FLHX, 


FLHTC/U) 


Installation 


1. 


10. 


See Figure 7-105. Connect radio antenna cable connector 
[51] at back of radio (left side). 


Route free end of new radio antenna cable rearward along 
left side of steering head. 


Capture radio antenna cable and main harness conduit in 
P-clamp. Secure P-clamp to steering head with rivet. 


Route radio antenna cable rearward through left side of 
wire trough, then along inboard side of left upper frame 
tube. Continue rearward following luggage rack rail to front 
of Tour-Pak. 


Loosely install two new cable straps to secure radio 
antenna cable and main harness to left upper frame tube. 
On FLHTCU models, also capture audio harness conduit 
at this location. 


Loosely install new cable strap to secure radio antenna 
cable and main harness conduit to luggage rack rail. 


Feed Tour-Pak lights and radio antenna cable connectors 
through hole at front of Tour-Pak. Capture cable and 
conduit in grommet and install grommet with the larger 
OD inside. 


See Figure 7-106. Connect Tour-Pak lights connector [12], 
3-place Multilock. 


Connect radio antenna cable connector [29]. Capture cable 
in two adhesive clips at bottom of Tour-Pak. 


FLHTCU models: Install bulb socket of left side wrap- 
around light. 


HOME 


11. Tighten three cable straps securing radio antenna cable 
and main harness to left upper frame tube and luggage 
rack rail. Cut excess cable strap material. 


12. Install rubber mat (FLHTC) or molded liner and map pocket 
(FLHTCU) in Tour-Pak. 


13. Install cover over wire trough. Verify that all latches are 
fully engaged. 


14. Install fuel tank and seat. See 4.5 FUEL TANK. 
15. Install left side cover. 
16. Install left side saddlebag. See 2.29 SADDLEBAGS. 


17. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 
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1. Radio antenna cable 

2. Adhesive clip 

3. Tour-pak lights connector [12] 
4. Grommet 


Figure 7-106. Disconnect Tour-Pak Lights Connector 
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Radio antenna cable connector [29] 
2. Grommet 


3. Tour-pak hole 


Figure 7-107. Feed Main Harness Through Tour-Pak Hole 


FLHX, FLTR 

Removal 

1. Remove seat and fuel tank. See 4.5 FUEL TANK. 

2. Remove left side saddlebag. See 2.29 SADDLEBAGS. 

3. . Remove left side cover. 

4. Remove outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 

5. SeeFigure 7-108. Remove radio antenna cable connector 
[51] at back of radio (left side). Cut antenna cable where 
it exits main harness conduit. 

6. Removerivet and P-clamp to release main harness conduit 
from left side of steering head. 

7. Starting at front of wire trough, remove cover. 

8. See Figure 7-109. Cut cable straps to release radio 
antenna cable from air valve mounting bracket and 
saddlebag support. 

9. Disconnect radio antenna cable connector from antenna. 

10. Cut radio antenna cable where it exits main harness con- 


duit. 
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Figure 7-108. Radio Antenna Cable Connector (FLTR) 


Installation 


1. 


See Figure 7-108. Connect radio antenna cable connector 
[51] at back of radio (left side). 


Proceed as follows: 


a. FLHX: Route free end of radio antenna cable rear- 
ward along left side of steering head. 


b. FLTR: Route free end of radio antenna cable into 
tunnel of fairing bracket pulling it out through opening 
on left side of bracket and then continuing rearward 
along steering head. 


Capture radio antenna cable and main harness in P-clamp 
and secure to steering head with rivet. 
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Route radio antenna cable rearward through left side of 
wire trough, then along inboard side of left upper frame 
tube to area of antenna. 


See Figure 7-109. Loosely install new cable straps to 
secure radio antenna cable (and rear fascia lamp wires 
on FLHX) to air fitting bracket (1) and saddlebag support 


(3). 
Connect radio antenna cable to bottom of antenna. 


Tighten cable straps securing radio antenna cable and cut 
excess cable strap material. 


Install cover over wire trough. Verify that all latches are 
fully engaged. 


Install fuel tank and seat. See 4.5 FUEL TANK. 


. Install left side cover. 
. Install left side saddlebag. See 2.29 SADDLEBAGS. 
. Install outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U or 2.41 UPPER FAIRING 
AND WINDSHIELD: FLTR. 


1. Air valve bracket 
2. Saddlebag support 


Figure 7-109. Radio Antenna Cable Routing (FLHX shown) 
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AUDIO HARNESS: FLHTCU 


REMOVAL 


1. 


2 
3: 
4 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


19. 
20. 


Remove fuel tank. See 4.5 FUEL TANK. 
Remove saddlebags. See 2.29 SADDLEBAGS. 
Remove both side cover. 


Remove outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U. 


See Figure 7-110. Disconnect the following connectors: 
a. CB antenna cable (3). 


b. Audio to interconnect harness (1). 
c. Radio (2). 
d. CB module (4). 


Remove rivet and P-clamp securing audio and main har- 
ness to left side of steering head. 


Pull audio harness rearward and out of fairing cap. 
Remove map pocket and molded liner from Tour-Pak. 


See Figure 7-111. Disconnect CB antenna cable connector 
(1). Release cable from adhesive clip (2). 


Pull grommet (3) into Tour-Pak and remove from CB 
antenna cable. Pull CB antenna cable out through hole. 


Draw rear speaker/passenger controls connector out of 
right side speaker box and disconnect. Repeat with left 
speaker harness. 


Cut cable straps securing audio harnesses and CB 
antenna cable to luggage rack rails. 


Release rear headset receptacle from bracket at bottom 
of left side speaker box and disengage spring. 


Release console connector [53], 12-place Deutsch, from 
attachment clip anchored in hole of frame weldment at 
rear of battery tray. Disconnect connector. 


Cut four cable straps securing audio harness to left and 
right upper frame tubes. 


Remove cover from wire trough. 


Using a paint pen, draw a line on the audio harness con- 
duit where it enters and exits the wire trough. 


Draw а line on both sides of each cable strap that captures 
the audio harness. Carry the line over onto the main har- 
ness where possible. 


Cut and remove cables straps to free audio harness. 


Remove audio harness from motorcycle. 
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Audio to interconnect harness [6] 
Radio [28] 
CB antenna cable [50] 
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CB module [184] 


Figure 7-110. Audio Harness Connectors (FLHTCU) 


1. СВ antenna cable connector [104] 
2. Adhesive clip 


3. Grommet 


Figure 7-111. CB Antenna Cable Connector [104] 


INSTALLATION 


1. Lay new and used audio harnesses side by side. Transfer 
painted lines onto new harness. 


2. Install new cable straps through slots of wire trough where 


removed. 
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NOTE 


If additional clearance is needed for installation of the cable 
Straps, pry up rear of wire trough to release anchor pins from 
holes in frame backbone. Reinstall wire trough after placement 
of cable straps. 


3. 


10. 


11. 


12. 


Adjust main harness as necessary, so that the painted 
lines are aligned with the cable straps installed in the wire 
trough. 


Place audio harness on top of main harness aligning the 
entrance and exit lines with the wire trough. Verify that 
branch containing rear headset receptacle exits left side 
of wire trough and branch containing CB antenna cable 
connector exits right side. 


Engage end of each cable strap into eyelet, but do not 
tighten. 


Route front section of audio harness along left side of 
steering head and up toward radio. 


Install connectors in radio and CB module. 


Secure audio and main harness to left side of steering 
head using P-clamp and new rivet. 


Route right harness branch along inboard side of right 
upper frame tube and up the luggage rack rail to speaker. 
Route CB antenna cable through hole in Tour-Pak. 


Loosely install new cable straps to secure audio harness 
to right upper frame tube and luggage rack rail. 


Install grommet in Tour-Pak with the larger OD facing 
inside. 


Connect CB antenna cable connector and capture cable 
in adhesive clip at bottom of Tour-Pak. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
24. 


25. 


Connect right speaker/passenger controls connector. Feed 
connector into speaker box pressing trim ring into hole. 


Tighten cable straps securing right-side harness to frame 
and luggage rack. Remove excess strap material. 


Connect console connector [53], 12-place Deutsch. Install 
connector onto attachment clip anchored in hole of frame 
weldment at rear of battery tray. 


Route left harness branch along inboard side of left upper 
frame tube, up luggage rack rail to speaker. 


Connect left speaker/passenger controls connector. Feed 
connector into speaker box pressing trim ring into hole. 


Connect spring loop of rear headset receptacle onto tab 
on right side of license plate bracket. Capture headset 
receptacle in bracket. 


Loosely install new cable straps to secure audio harness 
to left upper frame tube and luggage rack rail. 


Install molded liner and map pocket in Tour-Pak. 


Make final adjustments to harness, so that painted lines 
are aligned with cable straps. Tighten all cable straps and 
cut excess strap material. 


Install cover on wire trough. Verify that all latches are fully 
engaged. 


Install fuel tank. See 4.5 FUEL TANK. 


Install side covers and saddlebags, right side first. See 
2.29 SADDLEBAGS. 


Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 
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CB ANTENNA CABLE: FLHTCU 


REMOVAL 


1. Remove fuel tank. See 4.5 FUEL TANK. 
Remove right side saddlebag. See 2.29 SADDLEBAGS. 


2 
3. Remove right side cover. 
4. Remove outer fairing. See 2.37 UPPER FAIRING AND 


WINDSHIELD: FLHX, FLHT/C/U. 


e 


See Figure 7-112. Disconnect CB antenna cable connector 
from CB module. Carefully cut cable where it exits audio 
harness conduit. 


6. Remove cover from wire trough. 


м 


Carefully cut two cable straps securing audio harness to 
right upper frame tube and one securing audio harness 
to luggage rack rail. 


8. Remove map pocket and molded liner from Tour-Pak. 


9. бее Figure 7-113. Disconnect CB antenna cable connector 
(1). Release cable from front adhesive clip (2). 


10. Pull grommet (3) into Tour-Pak and remove from CB 
antenna cable. Pull CB antenna cable out through hole at 
front of Tour-Pak. 


11. Cut CB antenna cable where it exits audio harness conduit. 


1 
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Figure 7-112. CB Antenna Cable Connector [50] 


1. CB antenna cable connector [104] 
2. Adhesive clip 
3. Grommet 


Figure 7-113. CB Antenna Cable Connecior [104] 


INSTALLATION 


1. Connect CB antenna cable connector to CB module. 


2. Route free end of CB antenna cable rearward along left 
side of steering head and through wire trough. Exit wire 
trough at rear right side and route cable along inboard 
side of right upper frame tube, following luggage rack rail 
and into front of Tour-Pak. 


3. Remove rivet and P-clamp to release audio and main 
harness conduit from left side of steering head. Capture 
CB antenna cable in P-clamp and install. 


4. Loosely install two new cable straps to secure CB antenna 
cable and audio harness to right upper frame tube. 


5. See Figure 7-114. Loosely install new cable strap to 
secure CB antenna cable and audio harness conduit to 
luggage rack rail. Loosely install new cable strap to secure 
CB antenna cable to speaker/passenger controls conduit. 


6. Install grommet in Tour-Pak with the larger OD facing 
inside. 


7. Connect CB antenna cable connector. Capture cable in 
front adhesive clip at bottom of Tour-Pak. 


8. Tighten all cable straps securing CB antenna cable. 
Remove excess cable strap material. 


Install molded liner and map pocket in Tour-Pak. 


10. Install cover on wire trough. Verify that all latches are fully 
engaged. 


11. Install fuel tank. See 4.5 FUEL TANK. 
12. Install right side cover. 
13. Install right side saddlebag. See 2.29 SADDLEBAGS. 


14. Install outer fairing. See 2.37 UPPER FAIRING AND 
WINDSHIELD: FLHX, FLHT/C/U. 
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Figure 7-114. Capture Audio Harness and CB Antenna 
Cable 


7-104 2009 Touring Service: Electrical 


HOME 


HANDLEBAR SWITCH ASSEMBLIES 


7.40 


REMOVAL 


NOTE 


While there are four different switch configurations for Touring 
models (Road King, Road King Classic, Classic and Ultra), the 
removal procedures are the same. To simplify these instruc- 
tions, only the Road King switch configuration is represented 
in the photographs and illustrations which follow. 


Right Handlebar Controls 


CAUTION 


Do not remove or install the master cylinder assembly 
without first positioning a 5/32-inch (4 mm) thick insert 
between the brake lever and lever bracket. Removing or 
installing the master cylinder assembly without the insert 
in place may result in damage to the rubber boot and 
plunger on the front stoplight switch. (00324a) 


NOTE 
Use the eyelet of a cable strap if the cardboard insert is not 
available. 


1. See Figure 7-115. Place cardboard insert between brake 
lever and lever bracket. 


2. Remove two screws (with flat washers) securing handlebar 
clamp to master cylinder housing. Remove brake 
lever/master cylinder assembly and clamp from handlebar. 


Remove upper and lower switch housing screws. 


4. Remove friction shoe from end of tension adjuster screw 
(non cruise equipped models only). 


NOTE 
The friction shoe is a loose fit and may fall out or become dis- 
lodged if lower switch housing is turned upside down or shaken. 


5. Cuttwo cable straps to release wire harness conduit from 
handlebar, if present. 
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Figure 7-115. Remove Master Cylinder/Brake Lever 
Assembly 


Left Handlebar Controls 


1. Remove two screws (with flat washers) securing handlebar 
clamp to clutch lever bracket. Remove clutch hand lever 
assembly and clamp from handlebar. 


2. Remove upper and lower switch housing screws. 


3. Cut two cable straps to release wire harness conduit from 
handlebar, if present. 


4. Remove hand grip from handlebar, if damaged. See 
2.26 HANDLEBARS, Left Hand Grip. 


DISASSEMBLY 
Right Side Handlebar Switches 


CAUTION 


Do not remove or install the master cylinder assembly 
without first positioning a 5/32-inch (4 mm) thick insert 
between the brake lever and lever bracket. Removing or 
installing the master cylinder assembly without the insert 
in place may result in damage to the rubber boot and 
plunger on the front stoplight switch. (00324a) 


NOTE 


Use the eyelet of a cable strap if the cardboard insert is not 
available. 


1. Place cardboard insert between brake lever and lever 
bracket. 


2. Remove upper and lower switch housing screws. 


2009 Touring Service: Electrical 7-105 


HOME 


3. If replacing lower housing switches, proceed to next step. 
If replacing upper housing switches, proceed to 
7.40 HANDLEBAR SWITCH ASSEMBLIES, Specific 
Repair Procedures: Upper Switch Housings. 


4. Loosen upper screw securing handlebar clamp to master 
cylinder housing. Remove lower clamp screw (with flat 
washer). 


5. Remove friction shoe from end of tension adjuster screw 
(non cruise equipped models only). 


NOTE 
The friction shoe is a loose fit and may fall out or become dis- 
lodged if lower switch housing is turned upside down or shaken. 


Left Side Handlebar Switches 
1. Remove upper and lower switch housing screws. 


2. If replacing lower housing switches, proceed to next step. 
If replacing upper housing switches, proceed to 
7.40 HANDLEBAR SWITCH ASSEMBLIES, Specific 
Repair Procedures: Upper Switch Housings. 


3. Loosen upper screw securing handlebar clamp to clutch 
lever bracket. Remove lower clamp screw (with flat 
washer). 


SPECIFIC REPAIR PROCEDURES: UPPER 
SWITCH HOUSINGS 


NOTES 


* Regardless of model or option, all motorcycles use the 
same upper switch housings. 


e Replace Engine Stop and Engine Start Switches as а 
single assembly even if only one switch is determined to 
be faulty. 


Right Side Handlebar (All Models) 


1. See Figure 7-116. From inside switch housing, remove 
screw to release bracket. Remove bracket and switch 
assembly from housing. 


2. Move cable conduit from beneath wing of bracket. Cut 
wires 0.25 in. (6.4 mm) from old switches. Discard old 
switch and bracket assembly. 


3. Slide conduit forward over severed ends of switch wires 
and cut off 0.5 in. (12.7 mm) of conduit material. Push 
conduit back to access switch wires. 


4. Separate new Engine Stop Switch and Start Switch wires 
into two bundles. 


NOTE 
Replacement Stop Switch and Start Switch wires are cut to 
length, 2.5 in. (63.5 mm) and 2.0 in. (50.8 mm), respectively, 
and partially stripped. 


5. Splice wires together. See 7.40 HANDLEBAR SWITCH 
ASSEMBLIES, General Repair Procedures. 


6. Loop switch wires so that spliced lengths are positioned 
as shown in Figure 7-117. Route wires downstream of 
splices beneath wing on Engine Stop Switch side of 
bracket as shown in Figure 7-116. 
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7. Install new7.0 in. (178 mm) cable strap beneath wing on 
Engine Start Switch side of bracket and capture wire 
splices. 


8. Place switch assembly into upper housing aligning hole 


in bracket with threaded hole in boss. Be sure that bracket 
is fully seated. The step at edge of boss captures bottom 
edge of bracket, while tabs on each side of bracket fit in 
slots cast into housing. 


9. See Figure 7-116. Install screw to secure bracket inside 


housing. Verify that wing on Engine Stop Switch side of 
bracket captures edge of conduit. 


10. Securely tighten cable strap to draw splices to bracket. 
Remove any excess cable strap material. 


11. See 7.40 HANDLEBAR SWITCH ASSEMBLIES, 
Assembly: Right Side Handlebar Switches. 


NOTE 
Replace Horn and High/Low Beam Switches as a single 
assembly even if only one switch is determined to be faulty. 
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Figure 7-116. Upper Right Handlebar Switch Housing 
(Without Splices) 


Start switch 


Stop switch 


Splices 


Place switch assembly into upper housing aligning hole 
in bracket with threaded hole in boss. Be sure that bracket 
is fully seated. The step at edge of boss captures bottom 
edge of bracket, while tabs on each side of bracket fit in 
slots cast into housing. 


See Figure 7-118. Install screw to secure bracket inside 
housing. Verify that wing on High/Low Beam Switch side 
of bracket captures edge of conduit. 


10. See Figure 7-119. Securely tighten cable strap to draw 


11. 


splices to bracket. Remove any excess cable strap 
material. 


See 7.40 HANDLEBAR SWITCH ASSEMBLIES, 
Assembly: Left Side Handlebar Switches. 


1 
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3. Conduit 
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Cable strap 


Figure 7-117. Upper Right Handlebar Switch Housing (With 


Splices) 


Left Side Handlebar (All Models) 


1. 


See Figure 7-118. From inside switch housing, remove 
screw to release bracket. Remove bracket and switch 
assembly from housing. 


Move cable conduit from beneath wing of bracket. Cut 
wires 0.25 in. (6.4 mm) from old switches. Discard old 
switch and bracket assembly. 


Slide conduit forward over severed ends of switch wires 
and cut off 0.5 in. (12.7 mm) of conduit material. Push 
conduit back to access switch wires. 


Separate new Horn and High/Low Beam Switch wires into 
two bundles. 


NOTE 


Replacement High/Low Beam Switch and Horn Switch wires 
are cut to length, 2.5 in. (63.5 mm) and 2.0 in. (50.8 mm), 
respectively, and partially stripped. 


5. 


Splice wires together. See 7.40 HANDLEBAR SWITCH 
ASSEMBLIES, General Repair Procedures. 


Loop switch wires so that spliced lengths are positioned 
as shown in Figure 7-119. Route wires downstream of 
splices beneath wing on High/Low Beam Switch side of 
bracket as shown in Figure 7-118. 


Install new7.0 in. (178 mm) cable strap beneath wing on 
Horn Switch side of bracket and capture wire splices. 
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Figure 7-118. Upper Left Handlebar Switch Housing 
(Without Splices) 
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Figure 7-119. Upper Left Handlebar Switch Housing (With 
Splices) 


SPECIFIC REPAIR PROCEDURES: RIGHT 
SIDE LOWER SWITCH HOUSINGS 
Preliminary Instructions 


1. From inside switch housing, carefully cut cable strap to 
free conduit from turn signal switch bracket, if present. 


2. Remove screw to release turn signal switch bracket. 
Remove bracket and switch assembly from housing. 


NOTE 


On Classic and Ultra models, pull conduit back to introduce 
some slack in wires or the tight fit of the bundle will prevent 
removal of turn signal switch bracket. 


Turn-Right Signal Switch (All Models) 


1. Out wires 1.5 in. (38.1 mm) from old switch. Discard old 
switch assembly. 


NOTE 
Replacement Turn-Right Signal Switch wires are cut to length, 
1.5 in. (38.1 mm), and partially stripped. 


2. бее 7.40 HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


Front Stoplight Switch (All Models) 


1. Carefully remove wedge between switch and switch 
housing, if present. To remove switch from housing, press 
plunger and slowly rotate switch upward while rocking 
slightly. 


2. Cut wires 1.0 in. (25.4 mm) from old switch. Discard old 
switch. 
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NOTE 
Replacement Stoplight Switch wires are cut to length, 2.5 in. 
(63.5 mm), and partially stripped. 


3. See 7.40 HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


4. Carefully press plunger against inside wall of switch 
housing. With thumb over plunger bore, move switch into 
installed position in switch housing cavity. When plunger 
is positioned against thumb, slowly rotate switch downward 
while rocking slightly. Release plunger only after switch 
is properly positioned in cavity. 

5. Verify that plunger is square in bore and that boot is not 


compressed, collapsed or torn. If necessary, gently work 
plunger in and out until boot is fully extended. 


6. SeeFigure 7-120. Push down on switch, so that it bottoms 
against housing and wires run in groove at base of cavity. 
With concave side facing outward, insert wedge between 
switch and outboard side of switch housing. 


7. Push wedge down until it also bottoms against housing. 
Verify that plunger is still square in bore and then place a 
drop of RTV Silicone Sealant on upper corner of wedge. 


Mode Select Switch (Classic and Ultra 
Models) 


1. Pull keycap from switch shaft. 


2. SeeFigure 7-121. Remove two lower bracket screws. Pull 
bracket and switch from switch housing. 


3. Cut wires 1.25 in. (31.8 mm) from old switch. Discard 
switch assembly. 


NOTE 
Replacement Mode Select Switch wires are cut to length, 2.25 
in. (57.2 mm), and partially stripped. 


4. See7.40HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


5b. Fit new switch into cavity, so that it sits on edge in a ver- 
tical position (gray/white wire topside). Properly installed, 
switch is captured by blocks cast into lower housing. Verify 
that switch shaft is aligned for proper keycap operation. 


6. Place lower bracket into housing (with weld nut side down), 
but keep splices above bracket. Verify that slots in upper 
step of bracket engage two tabs on switch body. 


7. Install shorter screw to secure front side of lower bracket 
to threaded boss. Install longer rear screw. To engage 
threaded hole in casting, use thru hole in lower step of 
bracket on Classic models, thru hole in upper step on 
Ultra. 


8. Install keycap on switch shaft. 
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Figure 7-120. Install Stoplight Switch 
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1. Turn signal switch bracket screw 
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Figure 7-121. Lower Right Handlebar Switch Housing 
(Without Splices) - Classic/Ultra Models 
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Figure 7-122. Insert Cable Strap in Switch Bracket 


Cruise Set/Resume Switch (Road King 
Classic and Ultra Models) 
1. Pull keycap from switch shaft. 


2. Removetwo lower bracket screws. Pull bracket and switch 
from switch housing. 


3. Cut wires 1.5 in. (38.1 mm) from old switch. Discard switch 
assembly. 


NOTE 
Replacement Cruise Set/Resume Switch wires are cut to 
length, 2.0 in. (50.8 mm), and partially stripped. 


4. See7.40 HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


5. Fit new switch into cavity, so that it sits in a horizontal 
position (blue/black wire towards master cylinder). Properly 
installed, switch is captured by blocks cast into lower 
housing. 


6. Keeping splices above bracket, install lower bracket (weld 
nut side down), so that lower step is positioned over 
switch. Slots in upper step engage two tabs on plastic 
insert (Road King Classic) or on body of Mode Select 
Switch (Ultra models). 


NOTE 
The Mode Select Switch is vertically oriented with the 
gray/white wire topside. 


7. Install shorter screw to secure front side of lower bracket 
to threaded boss. Install longer rear screw. Use thru hole 
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in upper step of bracket to engage threaded hole in 
casting. 


Note lettering for proper orientation and gently push 
keycap onto switch shaft. 


Final Instructions 


1. 


See Figure 7-122. Insert tapered end of new7.0 in. (178 
mm) cable strap into round hole in turn signal switch 
bracket and then feed back through using adjacent hole. 
Reserve oblong hole for bracket screw. 


NOTE 


Be sure that all splices are positioned above the turn signal 
switch bracket. 


2. 


3. 


Place turn signal switch assembly into housing aligning 
oblong hole in bracket with lower bracket weld nut 
(threaded boss on Road King Standard models). Be sure 
that bracket is fully seated. Tabs on each side of bracket 
are captured in slots cast into switch housing. 


Start screw to secure bracket inside housing. 


CAUTION 


If routed incorrectly, wires can be pinched by casting or 
handlebar resulting in switch failure. (00542b) 


4. 


Loop switch wires, so that spliced lengths are positioned 
as shown in Figure 7-123 or Figure 7-124. 


Capturing conduit about 0.25 in. (6.4 mm) from end, 
securely tighten cable strap to draw conduit to bracket. 
Remove any excess cable strap material. 


Install second 7.0 in. (178 mm) cable strap capturing 
conduit and wire splices. Securely tighten cable strap to 
draw splices to conduit. Remove any excess cable strap 
material. 


Tighten screw to secure bracket inside housing. 


Route wire bundle to upper switch housing by gently 
pressing conduit into channel next to angular arm of 
bracket. Secure bundle to arm using third cable strap. 


Cut any excess cable strap material. If necessary, bend 
angular arm of bracket downward to firmly secure Front 
Stoplight Switch in installed position. 


See 7.40 HANDLEBAR SWITCH ASSEMBLIES, 
Assembly: Right Side Handlebar Switches. 
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Figure 7-123. Mode Select Handlebar Switch Housing 
(Lower Right) - Classic/Ultra Models 
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Figure 7-124. Cruise Control Handlebar Switch Housing 
(Lower Right) - Classic/Ultra Models 


SPECIFIC REPAIR PROCEDURES: LEFT 
SIDE LOWER SWITCH HOUSINGS 
Preliminary Instructions 


1. From inside switch housing, carefully cut cable strap to 
free conduit from turn signal switch bracket, if present. 


2. Remove screw to release turn signal switch bracket. 
Remove bracket and switch assembly from housing. 


NOTE 


On Classic and Ultra models, pull conduit back to introduce 
some slack in wires or the tight fit of the bundle will prevent 
removal of the switch bracket. 


Turn-Left Signal Switch (All Models) 


1. Cut wires 1.5 in. (38.1 mm) from old switch. Discard old 
switch assembly. 


NOTE 
Replacement Turn-Left Signal Switch wires are cut to length, 
1.5 in. (38.1 mm), and partially stripped. 


2. бее 7.40 HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


Clutch Interlock Switch 


1. Сиімігев 0.25 in. (6.4 mm) from old switch. Discard switch 
assembly. 


NOTE 
Replacement Clutch Interlock Switch wires are cut to length 
and partially stripped. Looking at backside, left side switch wire 
is 2.25 in. (57.2 mm) long, right side is 2.75 in. (70 mm) long. 


2. See7.40 HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


3. Seat switch in cavity. Verify that plunger is square in bore 
and that boot is not compressed, collapsed or torn. Push 
down on switch, so that it bottoms against housing and 
wires run in groove at base of cavity. 
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Figure 7-125. Lower Left Handlebar Switch Assembly 
(Classic) 
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Figure 7-126. Lower Right Handlebar Switch Assembly 
(Classic) 
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Figure 7-128. Lower Right Handlebar Switch Assembly 
(Ultra) 


Figure 7-127. Lower Left Handlebar Switch Assembly 
(Ultra) 
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Figure 7-129. Lower Left Handlebar Switch Housing 
(Without Splices) - Classic/Ultra Models 


HOME 


Audio Control Switch (Classic and Ultra 
Models) 


1. Pull keycap from switch shaft. 


2. бее Figure 7-129. Remove two lower bracket screws. Pull 
bracket and switch from switch housing. 


3. Cut wires 1.25 іп. (31.8 mm) from old switch. Discard 
switch assembly. 


NOTE 
Replacement Audio Control Switch wires are cut to length, 
2.25 in. (57.2 mm), and partially stripped. 


4. See7.40HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


5. Fit new switch into cavity, so that it sits on edge in a ver- 
tical position (gray/green wire topside). Properly installed, 
switch is captured by blocks cast into lower housing. Verify 
that switch shaft is aligned for proper keycap operation. 


6. Place lower bracket into housing (with weld nut side down), 
but keep splices above bracket. Verify that slots in upper 
step of bracket engage two tabs on switch body. 


7. Install shorter screw to secure front side of lower bracket 
to threaded boss. Install longer rear screw. To engage 
threaded hole in casting, use thru hole in lower step of 
bracket on Classic models, thru hole in upper step on 
Ultra. 


8. Note lettering for proper orientation and gently push 
keycap onto switch shaft. 


CB Push-To-Transmit Switch (Ultra Models) 
1. Pull keycap from switch shaft. 


2. SeeFigure 7-129. Remove two lower bracket screws. Pull 
bracket and switch from switch housing. 


3. Outwires 1.5 in. (38.1 mm) from old switch. Discard switch 
assembly. 


NOTE 
Replacement Push-to- Transmit Switch wires аге cut to length, 
2.0 in. (50.8 mm), and partially stripped. 


4. See7.40HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


5. Fit new switch into cavity, so that it sits in a horizontal 
position (brown/black wire towards clutch lever bracket). 
Properly installed, switch is captured by blocks cast into 
lower housing. 


6. Keeping splices above bracket, install lower bracket (weld 
nut side down), so that lower step is positioned over Push- 
to-Transmit Switch (horizontally oriented). Slots in upper 
step engage two tabs on body of Audio Control Switch 
(vertically oriented with gray wire topside). 


7. Install shorter screw to secure front side of lower bracket 
to threaded boss. Install longer rear screw. To engage 
threaded hole in casting, use thru hole in upper step of 
bracket. 


8. Note lettering for proper orientation and gently push 
keycap onto switch shaft. 


Cruise On/Off Switch (Road King Classic 
Models) 


1. Pull keycap from switch shaft. 


2. Removetwo lower bracket screws. Pull bracket and switch 
from switch housing. 


3. Cut wires 1.5 in. (38.1 mm) from old switch. Discard switch 
assembly. 


NOTE 
Cut replacement Cruise On/Off Switch wires to 2.0 in. (50.8 
mm) and strip 0.5 in. (12.7 mm) of insulation. 


4. See7.40HANDLEBAR SWITCH ASSEMBLIES, General 
Repair Procedures. 


5. Fit new switch into cavity, so that it sits in a horizontal 
position (orange/white wire towards clutch lever bracket). 
Properly installed, switch is captured by blocks cast into 
lower housing. 


6. Keeping splices above bracket, install lower bracket (weld 
nut side down), so that lower step is positioned over 
switch. Slots in upper step engage two tabs on plastic 
insert. 


7. Install shorter screw to secure front side of lower bracket 
to threaded boss. Install longer rear screw. Use thru hole 
in upper step of bracket to engage threaded hole in 
casting. 


8. Note lettering for proper orientation and gently push 
keycap onto switch shaft. 
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Figure 7-130. Insert Cable Strap in Switch Bracket 
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Final Instructions 


1. See Figure 7-130. Insert tapered end of new cable strap 
into round hole in turn signal switch bracket and then feed 
back through using adjacent hole. Reserve oblong hole 
for bracket screw. 


NOTE 
Be sure that all splices are positioned above the turn signal 
switch bracket. 


2. Place turn signal switch assembly into housing aligning 
oblong hole in bracket with lower bracket weld nut 
(threaded boss on Road King Standard models). Be sure 
that bracket is fully seated. Tabs on each side of bracket 
are captured in slots cast into switch housing. 


3. Start screw to secure bracket inside housing. 


CAUTION 


If routed incorrectly, wires can be pinched by casting or 
handlebar resulting in switch failure. (00542b) 


4. Loop switch wires, so that spliced lengths are positioned 
as shown in Figure 7-131. 


5. Capturing conduit about 0.25 in. (6.4 mm) from end, 
securely tighten cable strap to draw conduit to bracket. 
Remove any excess cable strap material. 


6. Tighten screw to secure bracket inside housing. 


7. See Figure 7-131. Route wire bundle to upper switch 
housing below and then forward of the main wire harness 
positioning conduit in channel next to angular arm of 
bracket. Secure bundle to arm using new cable strap. Cut 
any excess cable strap material. 


8. See 7.40 HANDLEBAR SWITCH ASSEMBLIES, 
Assembly: Left Side Handlebar Switches. 
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Figure 7-131. Lower Left Handlebar Switch Housing (With 
Splices) - Classic/Ultra Models 


GENERAL REPAIR PROCEDURES 


1. To better access wires and avoid damaging conduit with 
radiant heating device, push conduit back and secure with 
extra 7.0 in. (178 mm) cable strap in kit. 


2. Strip 0.5 іп. (12.7 mm) of insulation off switch wires. Twist 
stripped ends of switch wires until all strands are tightly 
coiled. 


3. Cutdual wall heat-shrink tubing supplied in kit into 1.0 in. 
(25.4 mm) segments. Slide tubing over each wire of new 
switch assembly. 


NOTE 
If absent from kit, obtain heat shrink tubing (Part No. 72266- 
94) and two 7.0 in. (178 mm) cable straps (Part No. 10181). 


4. SeeFigure 7-132. Matching wire colors, mate old and new 
switch wires and splice as follows: 


a. Hold the wires so that the stripped ends cross (1). 
Note that the wire on the left is on top and two-thirds 
of its stripped length lies beyond the point where they 
intersect. Looking at the other wire, only 1/3 of its 
stripped length lies beyond the intersection point. 


b. Holding the wires together at their juncture, start the 
splice by tightly twisting the top one-third length of 
the right hand wire over the left (2). 


c. Tightly coil the remaining two-thirds of the left hand 
wire around the right (3). 


d. Solder the spliced connections. 


NOTE 
For best results, do one wire at a time. 


5. Center the heat-shrink tubing over the soldered splices. 


AWARNING 


Be sure to follow manufacturer's instructions when using 
the UltraTorch UT-100 or any other radiant heating device. 
Failure to follow manufacturer's instructions can cause a 
fire, which could result in death or serious injury. (00335a) 


* Avoid directing heat toward any fuel system com- 
ponent. Extreme heat can cause fuel ignition/explosion 
resulting in death or serious injury. 


* Avoid directing heat toward any electrical system 
component other than the connectors on which heat 
shrink work is being performed. 


* Always keep hands away from tool tip area and heat 
shrink attachment. 


6. SeeFigure 7-133. Using the UltraTorch UT-100, Robinair 
Heat Gun with heatshrink attachment or other suitable 
radiant heating device, uniformly heat the heat-shrink 
tubing to insulate and seal the soldered connections. Apply 
heat just until the meltable sealant exudes out both ends 
of the tubing and it assumes a smooth cylindrical appear- 
ance. 


NOTE 
Electrically connected solder outside the tubing may cause a 
short to ground resulting in switch failure. 


7. Inspect the melted sealant for solder beads. Excess solder 
or heat may force some solder out with the melted sealant. 
Use a small needle nose pliers to remove any solder 
found. Briefly heat the connection to reseal the tubing if 
solder beads were removed. Use less solder or reduce 
heating time or intensity when doing subsequent splices. 


8. Cut cable strap compressing conduit and move to its ori- 
ginal position. 
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Figure 7-132. Splice Switch Wires 
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1. Ultra Torch UT-100 
2. Robinair Heat Gun 
3. Heat Shield Attachment 


Figure 7-133. Radiant Heating Devices 


ASSEMBLY: RIGHT SIDE HANDLEBAR 
SWITCHES 


1. If replacing lower housing switches, proceed to next step. 
If replacing upper housing switches, proceed to step 8. 
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2. With concave side facing upward, install friction shoe so 
that pin hole is over point of adjuster screw (non cruise 
equipped models only). 


NOTE 
The friction shoe is a loose fit and may fall out or become dis- 
lodged if lower switch housing is turned upside down or shaken. 


3. Position lower switch housing beneath throttle grip. 


4. Position upper switch housing over handlebar and lower 
switch housing. Verify that wire harness conduit runs in 
depression at bottom of handlebar. 


5. Start upper and lower switch housing screws, but do not 
tighten. 


6. Position brake lever/master cylinder assembly inboard of 
switch housing assembly engaging tab on lower switch 
housing in groove at top of brake lever bracket. 


7. Align holes in handlebar clamp with those in master cyl- 
inder housing and start lower screw (with flat washer). 
Position for rider comfort. Beginning with top screw, tighten 
screws to 72-80 in-Ibs (8.0-9.0 Nm). 


8. Tighten lower and upper switch housing screws to 35-45 
in-Ibs (4.0-5.0 Nm). 


NOTE 
Always tighten lower switch housing screw first, so that any 
gap between upper and lower housings is at front of switch 
assembly. 


9. Remove cardboard insert between brake lever and lever 
bracket. 


10. Test switches for proper operation. 


ASSEMBLY: LEFT SIDE HANDLEBAR 
SWITCHES 


1. If replacing lower housing switches, proceed to next step. 
If replacing upper housing switches, proceed to step 6. 


2. Install upper and lower switch housings on handlebar. Be 
sure that ribs on outboard side of switch housings fit in 
grooves molded into grip. Verify that wire harness conduit 
runs in depression at bottom of handlebar. 


3. Start upper and lower switch housing screws, but do not 
tighten. 


4. Position clutch hand lever assembly inboard of switch 
housing assembly engaging tab on lower switch housing 
in groove at bottom of clutch lever bracket. 


5. Align holes in handlebar clamp with those in clutch lever 
bracket and start lower screw (with flat washer). Position 
for rider comfort. Beginning with top screw, tighten screws 
to 72-108 in-Ibs (8.0-12.0 Nm). 


6. Tighten lower and upper switch housing screws to 35-45 
in-Ibs (4.0-5.0 Nm). 


NOTE 
Always tighten lower switch housing screw first, so that any 
gap between upper and lower housings is at front of switch 
assembly. 


7. Test switches for proper operation. 
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NOTE 


While there are four different switch configurations for Touring 
models (Road King, Road King Classic, Classic and Ultra), the 
installation procedures are the same. To simplify these 
instructions, only the Road King switch configuration is repres- 
ented in the photographs and illustrations which follow. 


Right Handlebar Controls 


1. With concave side facing upward, install friction shoe so 
that pin hole is over point of adjuster screw (non cruise 
equipped models only). 


NOTE 
The friction shoe is a loose fit and may fall out or become dis- 
lodged if lower switch housing is turned upside down or shaken. 


2. Position lower switch housing beneath the throttle grip. 


3. Position upper switch housing over handlebar and lower 
switch housing. 


4. Verify that wire harness conduit runs in the depression at 
bottom of handlebar. Be sure that upper switch housing 
harness will not be pinched under handlebar when switch 
housing screws are tightened. 


5. Start upper and lower switch housing screws, but do not 
tighten. 


6. See Figure 7-134. Position brake lever/master cylinder 
assembly inboard of switch housing assembly engaging 
tab on lower switch housing in groove at top of brake lever 
bracket. 


7. Align holes in handlebar clamp with those in master cyl- 
inder housing and start two screws (with flat washers). 
Position for rider comfort. Beginning with top screw, tighten 
screws to 72-80 in-Ibs (8.0-9.0 Nm). 


8. Tighten lower and upper switch housing screws to 35-45 
in-Ibs (4.0-5.0 Nm). 


NOTE 
Always tighten lower switch housing screw first, so that any 
gap between upper and lower housings is at front of switch. 


9. Remove cardboard insert between brake lever and lever 
bracket. 


10. Secure wire harness conduit to handlebar using two new 
cable straps. Position first cable strap approximately 4.0- 
5.0 in. (102-127 mm) from handlebar clamp. Cut any 
excess cable strap material. 


11. Test switches for proper operation. 
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Figure 7-134. Remove Master Cylinder/Brake Lever 
Assembly 


4. Start upper and lower switch housing screws, but do not 
tighten. 


5. See Figure 7-136. Position clutch hand lever assembly 
inboard of switch housing assembly engaging tab on lower 
Switch housing in groove at bottom of clutch lever bracket. 


6. Align holes in handlebar clamp with those in clutch lever 
bracket and start two screws (with flat washers). Position 
for rider comfort. Beginning with top screw, tighten screws 
to 72-108 in-Ibs (8.0-12.0 Nm). 


7. Tighten lower and upper switch housing screws to 35-45 
in-Ibs (4.0-5.0 Nm). 


NOTE 
Always tighten lower switch housing screw first, so that any 
gap between upper and lower housings is at front of switch. 


8. Secure wire harness conduit to handlebar using two new 
cable straps. Position first cable strap approximately 4.0- 
5.0 in. (102-127 mm) from handlebar clamp. Cut any 
excess cable strap material. 


9. Test switches for proper operation. 
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1. Grip sleeve 
2. Ribs 
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1. Clutch lever bracket 
2. Groove 

3. Tab 
4 


Switch housing assembly 


3. Grooves 


Figure 7-135. Install Left Handlebar Switch Housings 


Left Handlebar Controls 


1. Install new hand grip, if removed. See 2.26 HANDLE- 


BARS, Left Hand Grip. 


2. SeeFigure 7-135. Install upper and lower switch housings 
on handlebar. Be sure that ribs on outboard side of switch 
housings fit in grooves molded into grip. 


3. Verify that wire harness conduit runs in groove at bottom 
of handlebar. Be sure that upper switch housing harness 
will not be pinched under handlebar when switch housing 
screws are tightened. 


Figure 7-136. Fit Clutch Lever Bracket to Left Handlebar 
Switch Housing 
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Horn switch 


Headlamp dimmer switch HI/LO 
Left turn signal switch 
Clutch interlock switch 
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Figure 7-137. Road King Left Handlebar Controls 
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Horn switch 

Headlamp dimmer switch 

Left turn signal switch 

Clutch interlock switch 
Cruise control switch ON/OFF 
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Electric starter switch 
Engine switch OFF/RUN 
Right turn signal switch 
Stoplight switch 


Pens 


Figure 7-139. Road King Classic Left Handlebar Controls 


Figure 7-138. Road King Right Handlebar Controls 
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Electric starter switch 

Engine switch OFF/RUN 

Right turn signal switch 

Stoplight switch 

Cruise control switch SET/RESUME 


Figure 7-140. Road King Classic Right Handlebar Controls 
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Horn switch 


Headlamp dimmer switch 
Left turn signal switch 
Clutch interlock switch 
Audio control switch 


mROMI 


Figure 7-141. Classic Left Handlebar Controls 
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Horn switch 

Headlamp dimmer switch 

Left turn signal switch 

Clutch interlock switch 

Squelch control and driver switch 
PUSH/TRANSMIT 

Audio control switch 
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Figure 7-143. Ultra Left Handlebar Controls 
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Figure 7-142. Classic Right Handlebar Controls 
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Electric starter switch 

Engine switch OFF/RUN 

Right turn signal swtich 

Stoplight switch 

Mode select switch 

Cruise control switch SET/RESUME 


Figure 7-144. Ultra Right Handlebar Controls 
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AMP MULTILOCK CONNECTORS 


AMP MULTILOCK CONNECTOR REPAIR 


PART NUMBER TOOL NAME 
HD-41609 AMP MULTILOCK CRIMPER 
General 


AMP Multilock connectors are found between wire harnesses 
and component wiring and may be either floating or anchored 
to the frame with attachment clips. 


See Figure A-1. Attachment clips (1) on the pin housings are 
fitted to T-studs on the motorcycle frame. The T-studs identify 
OE connector locations. To maintain serviceability, always 
return connectors to OE locations after service. 


Obtain the necessary tools to repair the connector and ter- 
minals. 


NOTE 


For terminal crimping use 
CRIMPER (Part No. HD-41609). 


Separating Pin and Socket Housings 


1. If necessary, slide connector attachment clip T-stud to the 
large end of the opening. 


the АМР MULTILOCK 


2. See Figure A-1. Depress the release button (2) on the 
socket terminal side of the connector and pull the socket 
housing (3) out of the pin housing (4). 


Mating Pin and Socket Housings 
1. Hold the housings to match wire color to wire color. 


2. Insert the socket housing into the pin housing until it snaps 
in place. 


3. If OE location is a T-stud, fit large opening end of attach- 
ment clip over T-stud and slide connector to engage T- 
stud to small end of opening. 
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Attachment clip 
Release button 


1 
2. 

3. Socket housing 
4. Pin housing 


Figure A-1. AMP Multilock Connector 


Removing Terminals from Housing 


1. See Figure А-2. Bend back the latch (1) to free one end 
of secondary lock (2) then repeat on the opposite end. 
Hinge the secondary lock outward. 


2. Look in the terminal side of the connector (opposite the 
secondary lock) and note the cavity next to each terminal. 


3. Insert a pick or pin into the terminal cavity until it stops. 


NOTE 
If socket/pin terminal tool is not available, a push pin/safety pin 
or a Snap-on pick (Part No. TT600-3) may be used. 


4. Pressthe tang in the housing to release the terminal. 
a. Socket: Lift the socket tang (8) up. 


b. Pin: Press the pin tang (7) down. 


NOTE 
A "click" is heard if the tang is released. 


5. Gently tug on wire to pull wire and terminal from cavity. 
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Latch 

Secondary lock open 
Pin housing 

Socket housing 

Pin terminal 

Socket terminal 

Tang (pin) 

Tang (socket) 


Figure A-2. AMP Multilock Connector: Socket and Pin 
Housings 


ouomRONMZI 


Inserting Terminals into Housing 


NOTE 


See Figure A-3. Cavity numbers are stamped into the sec- 
ondary locks of both the socket and pin housings. Match the 
wire color to the cavity number found on the wiring diagram. 


1. Hold the terminal so the catch faces the tang in the 
chamber. Insert the terminal into its numbered cavity until 
it snaps in place. 
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NOTES 


* Up and down сап be determined by the position of the 


release button, the button is the top of the connector. 


*  Onthe pin side of the connector, tangs are positioned at 


the bottom of each cavity, so the slot in the pin terminal 
(on the side opposite the crimp tails) must face downward. 


* On the socket side, tangs are at the top of each cavity, so 


the socket terminal slot (on the same side as the crimp 
tails) must face upward. 


2. Gently tug on wire end to verify that the terminal is locked 


in place. 


3. Rotate the hinged secondary lock inward until tabs fully 


engage latches on both sides of connector. 


sm00005 


1. 3-place housing 
2. 6-place housing 
3. 10-place housing 


Figure A-3. AMP Multilock Connector: Cavity Numbers on 
Secondary Locks (Socket Housings Shown) 


Preparing Wire Leads for Crimping 


1. Strip 5/32 in. (4.0 mm) of insulation from the wire lead. 


HOME 


2. See Figure A-4 and Figure A-5. Select the pin/socket ter- 
minals from the parts catalog and identify the insulation 
crimp tails (1) and the wire crimp tails (2) and the groove 
for the crimp tool locking bar (3). 


3. Identify the wire lead gauge and the corresponding crimper 
tool and nesting die. Refer to Table A-1. 


Table A-1. AMP Multilock Connector: Crimp Tool Wire 


Gauge/Nest 
WIRE GAUGE NEST 
20 Front 
16 Middle 
18 Rear 
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1. Insulation crimp tail 
2. Wire crimp tail 


3. Locking bar groove 


Figure А-4. AMP Multilock Connector: Pin Terminal 
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1. Insulation crimp tail 
2. Wire crimp tail 


3. Locking bar groove 


Figure A-5. AMP Multilock Connector: Socket Terminal 


Crimping Terminals to Leads 


NOTE 


Crimping with an Amp Multilock tool is a one step operation. 
One squeeze crimps both the wire core and the insulation tails. 


1. See Figure A-6. Squeeze the handles to cycle the AMP 
MULTILOCK CRIMPER (Part No. HD-41609) to the fully 
open position (1). 


2. Raise locking bar by pushing up on bottom flange (2). 


NOTE 
See Figure A-4 and Figure A-5. Hold the terminal with the 
insulation crimp tail (1) facing up. The tool will hold the terminal 
by the locking bar groove (3) and crimp the wire crimp tail (2) 
around the bare wire of the stripped lead and the insulation 
crimp tail around the insulation. 


3. See Figure A-6. With the insulation crimp tail facing 
upward, insert terminal (pin or socket) (3) through the 
locking bar, so that the closed side of the terminal rests 
on the nest of the crimp tool. 


4. Release locking bar to lock position of contact (4). When 
correctly positioned, the locking bar fits snugly in the space 
at the front of the core crimp tails. 


5. Insert stripped end of lead (5) until ends make contact with 
locking bar. 


6. Verify that wire is positioned so that wire crimp tails 
squeeze bare wire strands, while insulation crimp tails fold 
over the wire lead insulation. 


7. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimping sequence is com- 
plete. 


8. Raise up locking bar (7) and remove crimped terminal. 
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Open position 

Locking bar flange 

Insert contact 

Release locking bar 
Insert lead 

Squeeze 

Raise locking bar 
Remove crimped terminal 
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Inspecting Crimped Terminals 
See Figure A-7. Inspect the wire core crimp (2) and insulation 
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crimp (1). Distortion should be minimal. 


1. Insulation crimp 


2. Wire core crimp 


Figure A-6. AMP Multilock Connector: Terminal Crimping 
Procedure 
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Figure A-7. AMP Multilock Connector: Terminal Crimp 


AUTOFUSE ELECTRICAL CONNECTORS A.2 


AUTOFUSE CONNECTOR REPAIR 


PART NUMBER TOOL NAME 
GA500A SNAP-ON TERMINAL PICK 
General 


Autofuse electrical connector terminals are found in ignition 
switches and some fuse blocks. 


Disassembly 


1. 


Obtain SNAP-ON TERMINAL PICK (Part No. GA500A). 


2. See Figure A-8 or Figure A-9. Insert smallest pair of pins 
into chamber on mating end of socket housing to depress 
tangs on each side of terminal simultaneously. 

3. Gently pull on wire to remove terminal from wire end of 
socket housing. 

4. If necessary, crimp new terminals on wires. 

Assembly 

1. Using a thin flat blade, like that on a hobby knife, carefully 
bend tang on each side of terminal outward away from 
terminal body. 

2. With the open side of the terminal facing rib on wire end 


of socket housing, insert terminal into chamber until it locks 
in place. 
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Figure A-8. Removing Autofuse Terminal from Ignition 
Switch 
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Figure A-9. Removing Autofuse Terminal from Fuse Block 
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DELPHI CONNECTORS 


DELPHI CONNECTOR REPAIR 


General 

Delphi connectors are embossed with the brand name, Delphi, 
on the housing latch. 

Separating Pin and Socket Housings 

See Figure A-10. Bend back the external latch(es) slightly and 
separate pin and socket halves of connector. 

Mating Pin and Socket Housings 

Push pin and socket halves of connector together until external 
latch(es) engage. 

Removing Socket Terminals 


NOTE 


Although the parts of the different Delphi connectors vary in 
appearance, the instructions which follow will work for all. The 
only exception is the oil pressure sender connector [139B], the 
terminals of which are removed like the Packard push-to-seat 
connectors. Therefore, see A.10 PACKARD 150 METRI-PACK 
CONNECTORS to remove/install terminals in this connector. 


1. SeeFigure A-11. If present, free one side of wire lock (1) 
from ear on wire end of socket housing, then release the 
other side. Release wires from channels in wire lock and 
remove from socket housing. 


2. Useafingernail to pry colored terminal lock (2) loose and 
then remove from mating end of socket housing. 


3. Using a thin flat blade, like the unsharpened edge of a 
hobby knife, gently pry tang (3) outward away from ter- 
minal, and then tug on wire to back terminal out wire end 
of chamber. Do not pull on wire until tang is released or 
terminal will be difficult to remove. 


Installing Socket Terminals 


NOTE 


For wire location purposes, alpha or numeric characters are 
stamped into the wire end of each socket housing. 


1. Gently push tang on socket housing inward toward 
chamber. With the open side of the terminal facing the 
tang, push terminal into chamber at wire end of socket 
housing. 


2. Gently tug on wire to verify that terminal is locked and will 
not back out of chamber. If necessary, use fingernail to 
push tang into engagement with terminal. 


3. Install colored terminal lock onto mating end of socket 
housing. 


4. |f present, seat wires in separate channels of wire lock 
and then push channels inside chambers at wire end of 
Socket housing. Fully installed, slot on each side of wire 
lock engages ear on socket housing. 
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Figure A-10. Delphi Connector: Socket Housing Latch 
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Remove wire lock 
Remove terminal lock 
3. Pry tang outward 


№ 


Figure A-11. Delphi Connector: Removing Socket 
Terminals 
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DELPHI MAIN FUSE HOUSING 


DELPHI MAIN FUSE HOUSING REPAIR 


Removing Socket Terminals 
1. Disconnect battery. See 1.17 BATTERY MAINTENANCE. 


2. Remove fuse connector from left-side electrical caddy. 
See 7.7 ELECTRICAL CADDIES. 


3. See Figure A-12. Disengage slots (1) on secondary lock 
(2) from tabs (3) and remove secondary lock. 


4. Insert flat blade of pick or small screwdriver into opening 
(4) until it stops. 


5. Tug on cable to pull socket from connector housing. Pivot 
the pick toward the terminal body to release the latch if 
necessary. 


6. Repeat to remove remaining socket terminal. 


NOTE 
The battery positive cable and power wire for the main fuse 
are crimped together at the starter ring terminal. Both must be 
replaced as an assembly if either requires replacement. 


Installing Socket Terminals 


1. See Figure A-13. Carefully bend tang outward away from 
the terminal body. 


2. Properly orient terminal to the cavity in the housing and 
push terminal into connector housing until it clicks in place. 
Verify that socket will not back out of chamber. 


3. Push rubber seal into connector housing. 
4. Repeat to install remaining socket terminal. 


5. Install secondary lock onto connector housing. be sure 
slots engage tabs on sides of connector housing. 


6. Install fuse connector housing in left-side caddy and install 
caddy. See 7.7 ELECTRICAL CADDIES. 


7. Connect battery cables. See 1.17 BATTERY MAINTEN- 
ANCE. 
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1. Secondary lock slot 

2. Secondary lock 

3. Tab 

4. Insert flat blade into opening 


Figure A-12. Delphi Main Fuse Housing: Remove Socket 
Terminals 
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Figure A-13. Delphi Main Fuse Housing: Bend Tang 
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DEUTSCH ELECTRICAL CONNECTORS 


A.5 


DEUTSCH CONNECTOR REPAIR 


TOOL NAME 


DEUTSCH CONNECTOR SERVICE 
KIT 


FLAT BLADE L-HOOK 


PART NUMBER 
HD-41475 


HD-41475-100 


General 


Deutsch connectors are colored coded for location purposes. 
Those connectors associated with left side accessories, such 
as the front and rear left turn signals, are gray. All other con- 
nectors, including those associated with right side accessories, 
are black. 


NOTE 


A DEUTSCH CONNECTOR SERVICE KIT (Part No. HD- 
41475) contains a selection of wire seals, internal seals, seal 
plugs, secondary locking wedges, attachment clips and 
socket/pin terminals. Also included is a compartmented storage 
box, carrying case and a FLAT BLADE L-HOOK (Part No. HD- 
41475-100) is used for the removal of all types of locking 
weages. 


Separating Pin and Socket Housings 


See Figure A-14. To separate the connector halves, depress 
the external latch(es) (1) on the socket housing (2) while 
rocking the pin (3) and socket housings. 


NOTES 


* Generally, the socket housing is found on the accessory 
side, while the pin housing is plumbed to the wiring har- 
ness. 


* Two, three-, four- and six-place Deutsch connectors have 
one latch on the connector. 


*  Eight- and twelve-place connectors have a latch on each 
side. Simultaneously press both latches to separate the 
connector. 


Mating Pin and Socket Housings 


1. Align the connectors to match the wire lead colors. 


a. For One External Latch: Two-, three-, four- and six- 
place Deutsch connectors have one external latch on 
the socket half of the connector. To fit the halves of 
the connector together, the latch on the socket side 
must be aligned with the latch cover on the pin side. 


b. For Two External Latches: (8-place and 12-place) 
Align the tabs on the socket housing with the grooves 
on the pin housing. 


2. Insert socket housing into pin housing until it snaps or 
clicks into place. 
For Two External Latches: (8-place and 12-place) If 
latches do not click (latch), press on one side of the con- 
nector until that latch engages, then press on the opposite 
side to engage the other latch. 


3. |f necessary, fit the attachment clip to the pin housing. 


4. Place large end of slot on attachment clip over T-stud on 


frame. Push assembly forward to engage small end of 
slot. 
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1. External latch 
2. Socket housing 


3. Pin housing 


Figure A-14. Deutsch Connector 


Removing Socket Terminals 

1. See Figure A-15. Insert a small screwdriver between the 
Socket housing and locking wedge in-line with the groove 
(in-line with the pin holes if the groove is absent). Turn the 
screwdriver 90 degrees to pop the wedge up and remove 
the secondary locking wedge. 


2. See Figure A-18. Use a pick or small screwdriver to 
depress terminal latches inside socket housing and back 
out sockets through holes in rear wire seal. 


NOTE 


If wire leads require new terminals, see the instructions for 
crimping terminals. 


Installing Socket Terminals 
1. Match wire lead color to connector cavity. 


2. SeeFigure A-17. Fit rear wire seal (1) into back of socket 
housing (2), if removed. 


3. Grasp wire lead (3) approximately 1.0 in. (25.4 mm) behind 
the socket terminal. Gently push socket through hole in 
wire seal into its chambers until it "clicks" in place. 


4. Atug on the wire will confirm that it is properly locked in 
place. 
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NOTE 
Seal plugs (6) are installed through the wire seals of unused 
chambers. If removed, seal plugs must be replaced to seal the 
connector. 


5. Install internal seal (4) on lip of socket housing, if removed. 


6. Insert tapered end of secondary locking wedge (5) into 
socket housing and press down until it snaps in place. The 
wedge fits into the center groove within the socket housing 
and holds the terminal latches tightly closed. 


NOTES 
• See Figure A-16. While rectangular wedges do not require 
a special orientation, the conical secondary locking wedge 
of the 3-place connector must be installed with the arrow 
(1) pointing toward the external latch. 


• If the secondary locking wedge does not slide into the 
installed position easily, verify that all terminals are fully 
installed in the socket housing. The lock indicates when 
terminals are not properly installed by not entering its fully 
installed position. 
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Figure A-15. Deutsch Connector: Remove Secondary 
Locking Wedge 
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1. Arrow on socket locking wedge 
2. Arrow on pin locking wedge 


Figure A-16. Deutsch Connector: 3-Place Locking Wedges 
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Wire seal 

Socket housing 

Wire lead 

Internal seal 

Secondary locking wedge 


1. 
2. 
3. 
4. 
5. 
6. 


Seal plug 


Figure A-17. Deutsch Connector: 2, 3, 4 and 12-Place 
Socket Housings 


Removing Pin Terminals 


1. 


Use the hooked end of a stiff piece of mechanics wire, a 
needle nose pliers or the FLAT BLADE L-HOOK (Part 
No. HD-41475-100) to remove the secondary locking 
wedge. 


Gently depress terminal latches inside pin housing and 
back out pins through holes in wire seal. 


NOTES 


If wire leads require new terminals, see the instructions 
for crimping terminals. 


If it should become necessary to replace a pin or socket 
housing, please note that the 8-place and 12-place gray 
and black connectors are not interchangeable. Since loc- 


ation of the alignment tabs differ between the black and 
gray connectors, plugs or receptacles must be replaced 
by those of the same color. 


* When replacing both socket and pin housings, then the 
black may be substituted for the gray, and vice versa. The 
socket and pin housings of all other connectors are inter- 
changeable, that is, the black may be mated with the gray, 
since the alignment tabs are absent and the orientation 
of the external latch is the same. 
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Figure A-18. Deutsch Connector: Depress Terminal Latch 
and Back Out Pin 


Installing Pin Terminals 


1. SeeFigure A-19. Fit wire seal (1) into back of pin housing 
(2). 


2. Grasp wire lead approximately 1.0 in. (25.4 mm) behind 
the pin terminal (3). Gently push pin through holes in wire 
seal into its respective numbered chamber until it "clicks" 
in place. 


NOTE 
A tug on the wire lead will confirm that a pin is locked in place. 


3. Insert tapered end of secondary locking wedge (4) into 
pin housing and press down until it snaps in place. 


NOTES 


* The wedge fits in the center groove of the pin housing and 
holds the terminal latches tightly closed. 


* See Figure A-16. While rectangular wedges do not require 
a special orientation, the conical secondary locking wedge 
of the 3-place connector must be installed with the arrow 
(2) pointing toward the external latch. 


* [f the secondary locking wedge does not slide into the 
installed position easily, verify that all terminals are fully 
installed in the pin housing. The lock indicates when ter- 
minals are not properly installed by not entering its fully 
installed position. 
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500020 Crimping Terminals 


Identify which of the types of Deutsch terminals are used with 
the connector and follow the corresponding crimping instruc- 
tions. Refer to Table A-2. 


Wire seal 

Pin housing 
Pin terminal 
Locking wedge 


Pens 


Figure A-19. Deutsch Connector: 2, 3, 4 and 12-Place Pin 
Housings 


Table A-2. Deutsch Connector: Terminal Crimping Instructions 


TYPE CRIMPING INSTRUCTIONS 
Standard (with crimp tails) A.6 DEUTSCH STANDARD TERMINAL REPAIR 
Mini Terminal (solid barrel) A.7 DEUTSCH SOLID BARREL MINI TERMINAL REPAIR 
Mini Terminal (with crimp tails) A.8 DEUTSCH MINI TERMINAL REPAIR 
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DEUTSCH STANDARD TERMINAL REPAIR A.6 


DEUTSCH STANDARD TERMINAL CRIMPS straight upward. When positioned, the locking bar fits snugly 


in the space between the contact band and the core crimp tails. 


PART NUMBER TOOL NAME | А ; : А 
4. Insert stripped wire core between crimp tails until ends 

HD-39965-A DEUTSCH TERMINAL CRIMP TOOL make contact with locking bar. Verify that wire is positioned 

: . є = so that short pair of crimp tails squeeze bare wire strands, 
Preparing Wire Leads for Crimping while long pair folds over the insulation. 
1. Use a shop gauge to determine gauge of wire lead. 5. Squeeze handle of crimp tool until tightly closed. Tool 
2. Strip lead removing 5/32 in. (4.0 mm) of insulation. automatically opens after the terminal is crimped. 
Crimping Terminal to Lead 6. Raise locking bar up and remove wire lead and terminal. 


1. See Figure A-20. Squeeze the handles of the DEUTSCH Inspecting Crimps 
TERMINAL CRIMP TOOL (Part No. HD-39965-A) to open 


à B Inspect the wire core and insulation crimps. Distortion should 
the jaws. Push the locking bar (1) up. 


be minimal. 
2. Insert (2) terminal (socket/pin) through hole of the locking 
bar, so that the rounded side of the contact barrel rests in Table A-3. Deutsch Standard Terminal Crimp: Wire Gauge 


the nest (concave split level area) with the crimp tails To Die 

facing upward. To match the wire gauge to the crimp tool 

die, refer to Table A-3. WIRE GAUGE (AWG) CRIMP TOOL DIE 
20 Front 


3. Release locking bar to lock terminal in die. 


NOTE 
If the crimp tails are slightly out of vertical alignment, the crimp 
tool automatically rotates the terminal so that the tails face 


16-18 Middle 
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1. Open jaws and raise locking bar 4. Insert stripped lead 
2. Insert terminal in locking bar 5. Squeeze crimper 
3. Release locking bar to lock terminal in die 6. Raise locking bar and remove terminal 


Figure A-20. Crimping a Deutsch Standard Terminal 
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DEUTSCH SOLID BARREL MINI TERMINAL 


REPAIR 
DEUTSCH SOLID BARREL TERMINAL 


CRIMPS 


PART NUMBER TOOL NAME 
HD-42879 ELECTRICAL CRIMPER TOOL 


Preparing Wire Leads For Crimping 

For size 20, 16 and 12 contacts, wire ranges 26-12 AWG. 
Strip wire lead removing 1/4 in. (6.4 mm) of insulation. 
Adjusting Crimper Tool 


1. See Figure A-21. Squeeze the ELECTRICAL CRIMPER 
TOOL (Part No. HD-42879) handles to cycle the crimp 
tool to open. 


2. Remove locking pin (1) from selector knob (2). 


3. Raise selector knob and rotate until selected wire size 
stamped on wheel is aligned with "SEL. NO." arrow (3). 


4. Loosen knurled locknut (4) and turn adjusting screw (5) 
clockwise (in) until it stops. 


Crimping a Barrel Contact To Wire Lead 


1. See Figure A-22. Turn tool over and drop contact barrel 
(1) into indentor cover (2) hole with the wire end out. 


2. Turn adjusting screw counterclockwise (out) until contact 
is flush with bottom of depression in indentor cover. 
Tighten knurled locknut. 


3. Slowly squeeze handles of crimp tool until contact is 
centered between the four indentor points (3). 


4. Insert bare wire core strands of stripped wire lead (4) into 
contact barrel. Squeeze handle of crimp tool until tightly 
closed. Tool automatically opens when the crimping 
sequence is complete. 


5. Remove wire lead with crimped contact from indentor. 


NOTE 
Too! must be readjusted when changing contact size/type. 


6. Install pin to lock selector knob. 
Inspecting Crimps 


Inspect the crimp. All core wire strands are to be crimped in 
the barrel. 
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Locking pin 
Selector knob 
SEL. NO. arrow 
Knurled locknut 
Adjusting screw 
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Figure A-21. Electrical Crimper Tool (HD-42879) 
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Contact barrel 
Indentor cover 
Indentor point 
Stripped wire lead 


ома 


Figure A-22. Deutsch Solid Barrel 
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DEUTSCH MINI TERMINAL REPAIR 


A.8 


DEUTSCH MINI TERMINAL CRIMPS 


PART NUMBER 
HD-38125-7 


TOOL NAME 
PACKARD TERMINAL CRIMPER 


Inspecting Crimps 


Inspect the core and insulation crimps. Distortion should be 
minimal. 


Preparing Wire Leads for Crimping 


Strip wire lead removing 5/32 in. (4.0 mm) of insulation. 


Crimping a Mini Terminal to Wire Lead 


1. See Figure A-23. Compress the handles of PACKARD 
TERMINAL CRIMPER (Part No. HD-38125-7) until the 
ratchet (2) automatically opens. 


NOTE 
Always perform core crimp before insulation crimp. 


2. Position the core crimp on die E (1) of the crimper. Be 
sure the core crimp tails are facing the forming jaws. 


3. Gently apply pressure to handles of tool until crimpers just 
secure the core crimp tails. 


4. Insert stripped wire core stands between crimp tails. Pos- 
ition wire so that short pair of crimp tails squeeze bare 
wire strands, while long pair squeeze over the insulation. 


5. Squeeze handle of crimper until tightly closed. Tool auto- 
matically opens when the crimping sequence is complete. 


NOTE 
If the crimper does not open, it can be opened by squeezing 
the ratchet trigger (2). 


6. Position the insulation crimp on nest C of the crimper. Be 
sure the insulation crimp tails are facing the forming jaws. 


7. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimping sequence is com- 
plete. 


A-16 2009 Touring Service: Appendix A Connector Repair 


sm00022 


1. Edie 
2. Crimper ratchet trigger 


Figure A-23. Packard Terminal Crimper (HD-38125-7) 
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MOLEX CONNECTORS 


A.9 


MOLEX CONNECTOR REPAIR 


PART NUMBER 
HD-48114 


TOOL NAME 


MOLEX ELECTRICAL CONNECTOR 
TERMINAL REMOVER 


Separating Pin and Socket Housings 


See Figure A-24. Depress the latch while pulling the pin and 
socket housings apart. 


Mating Pin and Socket Housings 


1. Orient the latch on the pin housing to the latch pocket on 
the socket housing so the rails on the outside of the pin 
housings lines up with the tunnels on the socket housing. 


2. Press the housings together until the latch clicks. 


Removing Terminals 


1. Pull the secondary lock up, approximately 3/16 in. (4.8 
mm), until it stops. 
a. Socket Housing: See Figure A-25. Use a small 
screwdriver in the pry slot. The slot next to the 
external latch provides a pivot point. 


b. Pin Housing: See Figure A-26. Use needle nose 
pliers to engage the D-holes in the center of the sec- 
ondary lock. 


NOTE 
Do not remove the secondary lock from the connector housing. 


2. See Figure A-27. Insert MOLEX ELECTRICAL CON- 
NECTOR TERMINAL REMOVER (Part No. HD-48114) 
into the pin hole next to the terminal until the tool bottoms. 
a. Socket Housing: The pin holes are inside the ter- 

minal openings. 


b. Pin Housing: The pin holes are outside the pins. 


3. Pressing the terminal remover to the bottom of the pin 
hole, gently pull on the wire to remove wire terminal from 
its cavity. 


Installing Terminals 


1. See Figure A-28. From the wiring diagram, match the wire 
color to its numbered terminal cavity. 


NOTE 
Cavity numbers (1) are stamped on the housing at the ends 
of the cavity rows. The cavity number can be determined by 
counting the cavities up or down along the row from each 
stamped number. 


2. Orient the terminal so that the tang (2) opposite the open 
crimp engages the slot (3) in the cavity. 


Push the terminal into the cavity. 


4. Gently tug on wire to verify that the terminal is captured 
by the secondary lock. 


5. With all terminals installed, push the secondary lock into 
the socket housing to lock the wire terminals into the 
housing. 


Figure A-24. Molex Connector: Latch 
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Figure A-25. Secondary Lock Pry Slot (Socket Housing) 
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Figure A-26. Pull Up Secondary Lock (Pin Housing) 


Figure A-27. Molex Connector: Terminal Remover 
(HD-48114) 
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1. Cavity number 
2. Tang 
3. Cavity slot 


Figure A-28. Molex Connector: Pin Cavities and Wire 
Terminal 


CRIMP TERMINAL TO LEAD 


PART NUMBER 
HD-48119 


TOOL NAME 
ELECTRICAL CRIMP TOOL 


Prepare Lead 
1. Cut the damaged terminal close to the back of the terminal 
to leave as much wire length as possible. 


2. Strip approximately 3/16 іп. (4.70-5.60 mm) of insulation 
from the end of the wire lead. 


NOTE 
The strip length is the same for both pin and socket terminals 
and for wire gauges from 22 to 14. 
Prepare Tool 


1. Identify the punch/die in the jaws of the ELECTRICAL 
CRIMP TOOL (Part No. HD-48119) for the wire gauge. 
Refer to Table A-4. 


2. Squeeze and release the handles to open the tool. 


NOTE 
The crimp tool automatically opens when the handles are 
released. 


3. SeeFigure A-29. Hold fully open tool at approximately 45 
degrees. 


NOTE 
Do NOT tighten the locknut holding the locator bars. The bars 
must float to accommodate the different terminal gauges. 


Table A-4. Crimp Tool Wire Gauge Punch/Die 


AWG (WIRE GAUGE) PUNCH/DIE 
22 Left 
18-20 Middle 
14-16* Right 


* Crimp 16 AWG pin terminals in the 18-20 middle die. 
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Figure A-29. Open Electrical Crimp Tool (HD-48119) at 45 
Degrees 
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1. Socket locator bar 
2. Pin locator bar 


Figure A-30. Terminal Locator Bars 


Position Terminal in the Punch/Die 


1. See Figure A-31. With the crimp tails up, place the terminal 
through the punch/die into the square opening in the 
socket locator bar. 


a. SocketTerminal: See Figure A-30. A socket terminal 
stops against the back face of the socket locator bar 


(1). 


b. Pin Terminal: See Figure A-32. The tip of a pin ter- 
minal passes through the socket locator bar and stops 
in the notch in the face of the pin locator bar. 


2. See Figure A-33. Ratchet the handles together until the 
crimp tails are held in vertical alignment between the punch 
and the die. 
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Figure A-31. Square Openings in Socket Locator Bar 


Insert Stripped Lead 


See Figure A-34. Insert the stripped end (wire core) between 
the crimp tails at an up angle until the wire core touches the 
face of the socket locator bar above the square opening. 
NOTES 
* The insulation must extend through the insulation crimp 
tails. 


* Insert the wire with little or no pressure. Pressing on the 
lead will bend the wire core. 
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Figure A-33. Crimp Tails in Vertical Alignment between 
Punch and Die 


Crimp Terminal to Lead 


1. Holding the wire lead in position touching the locator face 
at an angle, quickly and smoothly squeeze the crimp tool 
closed. 


2. Final squeeze the handles to open the tool and release 
the terminal. 


NOTE 
A stuck or jammed tool can be opened by pressing the ratchet 
release lever found between the handles. Do not force the 
handles open or closed. 
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Figure A-34. Stripped Lead at Up Angle 


Inspect Crimp 
1. Inspect Crimp: Inspect the core and insulation crimp. 


a. See Figure A-35. The core tails should be creased 
into the wire strands at the core crimp (1). 


b. Strands (2) of wire should be visible beyond the core 
crimp but not forward into the terminal shell. 


c. Тһе insulation tails should be folded into the insulation 
(8) without piercing or cutting the insulation. 


d. Distortion should be minimal. 


2. Test Crimp: Hold the terminal and pull the lead. 
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1. Core crimp 
2. Wire strands 


3. Insulation crimp 


Figure A-35. Terminal Crimp 
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PACKARD 150 METRI-PACK CONNECTORS 


A.10 


150 METRI-PACK CONNECTOR REPAIR 
General 


Metri-Pack connectors are embossed with the initials (P.E.D.). 


There are two types of connectors in this series: 
e  Pull-to-Seat 
e  Push-to-Seat 


Separating Pin and Socket Housings 


Bend back the external latch slightly and separate the pin and 
Socket halves of the connector. 


Mating Pin and Socket Housings 


Align the wire colors and push the pin and socket halves of the 
connector together. 


Removing Socket Terminal 


1. SeeFigure A-36 for pull-to-seat connector or Figure A-37 
for push to seat connector. Remove wire lock (1) from wire 
end of socket housing on push-to-seat type connectors. 


NOTE 
For best results, free one side of wire lock first and then release 
the other side. 


2. Findthe locking tang in the mating end of the connector. 


NOTE 
The tangs are always positioned in the middle of the chamber 
and are on the same side as the external latch. 


3. Gently insert a safety pin into the chamber about 1/8 in. 
(8.2 mm). 
a. For pull-to-seat: Stay between the terminal and the 
chamber wall and pivot the end of the pin toward the 
terminal body. 


b. For push-to-seat: There is a small opening for the 
pin. 


4. When a click is heard, remove the pin and repeat the 
procedure. 


NOTE 
The click is the sound of the tang returning to the locked posi- 
tion as it slips from the point of the pin. 


5. Pick at the tang until the clicking stops and the pin seems 
to slide in deeper than it had previously. This is an indica- 
tion that the tang has been depressed. 


NOTE 
On those terminals that have been extracted on multiple 
occasions, the click may not be heard, but pivot the pin as if 
the click was heard at least 3 times. 


6. Remove the pin. 
a. For pull-to-seat: Push on the lead to extract the ter- 
minal from the mating end of the connector. 


b. For push-to-seat: Pull on the lead to draw the ter- 
minal out the wire end. 


Inserting Socket Terminal 


NOTE 


For wire location purposes, alpha characters are stamped into 
the socket housings. 


1. Зее Figure A-36 for pull-to-seat connector or Figure A-37 
for push to seat connector. Using a thin flat blade, like that 
on a hobby knife, carefully bend the tang outward away 
from the terminal body. 


2. Gently pull or push on the lead to install the terminal back 
into the chamber. A click is heard when the terminal is 
properly seated. 


3. Gently pull or push on the lead to verify that the terminal 
is locked in place. 


For push-to-seat: See Figure A-37. Seat wires in separate 
channels of wire lock and then push channels inside 
chambers at wire end of socket housing. Fully installed, 
slot on each side of wire lock engages ear on socket 
housing. 
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1. Locate tang in chamber 1. Remove wire lock 

2. Pivot pin to depress tang 2. Pivot pin to depress tang 

3. Push to remove : Ae to remove i 

4. Raise tang to install - Raise tang to insta 

Figure A-36. 150 Metri-Pack Connector: Pull-to-Seat Figure A-37. 150 Metri-Pack Connector: Push-to-Seat 
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PACKARD 280 METRI-PACK RELAY AND FUSE 


BLOCK CONNECTORS 


A.11 


FUSE BLOCK REPAIR 


Removing Socket Terminals 


1. See Figure A-38. To remove secondary locks, insert end 
of small flat blade screwdriver (1) under lip of locking 
wedge (2) and gently pry up secondary lock. 


NOTE 
For best results, start with locking wedge on outboard side of 
secondary lock. 


2. Looking into chamber at top of fuse block, note the tang 
next to each socket terminal. 


3. Using a thin flat blade, like that on a hobby knife, gently 
push tang away from terminal, and then tug on wire to 
back terminal out. 


Installing Socket Terminals 
1. Match the wire lead color to the fuse block terminal cavity. 


NOTES 
* Refer to the main harness wiring diagram for wire lead 
color codes. 


* See Figure A-39. The main fuse block terminal cavity is 
identified as alpha (1) and numeric (2) coordinates. Refer 
to the main harness wiring diagram for fuse block terminal 
cavity coordinates. 


2. With the open side of the socket terminal facing the tang, 
push lead into chamber at the wire end of the fuse block. 
A click is heard when the terminal is properly engaged. 


3. Gently tug on the wire to verify that the terminal is locked 
in place and will not back out of the chamber. 


4. Install the secondary locks. With the locking wedges 
positioned above the tangs in each chamber, slide flat 
side of secondary lock into slot (between rows), and push 
down until it bottoms. 


Crimping Terminals 


Terminals are crimped twice; once over the wire core and a 
second time over the insulation/seal. 


A correctly crimped terminal may require different crimping 
dies found on separate crimpers. 


NOTE 


The wiring diagram indicates when one socket terminal is be 
crimped to two wire leads. 
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1. Pry up secondary lock 
2. Lip of locking wedge 


Figure A-38. Fuse Block: Remove Secondary Locks 
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1. Alpha 
2. Numeric 


Figure A-39. Fuse Block: Coordinates (typical) 
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PACKARD 480 METRI-PACK CONNECTORS 


A.12 


480 METRI-PACK CONNECTOR REPAIR 


General 


A 480 Metri-Pack (P.E.D.) connector is frequently used for the 
B+ (battery voltage) connector to power P&A accessories. 


Referred to as Packard connectors, Metri-Pack connectors are 
embossed with the initials P.E.D. 


See Figure A-40. An AFL housing (5) is used on many igni- 
tion/light switches. The secondary lock (4) must be opened 
before removing the terminal from the housing. 


Separating Pin and Socket Housings 


NOTE 


Cut any cable strap anchoring the wire conduits of the pin 
(accessory connector housing) and the socket (B+) housing. 


See Figure A-40. Using small flat blade screwdriver, press 
button (1) on pin housing (red wire) side of the connector and 
pull apart the pin and socket housings. 


Mating Pin and Socket Housings 


Orient the latch on the socket housing to the button catch on 
the pin housing and press the housings together. 


Removing Socket Terminals 


1. SeeFigure A-40. Bend back the latch (2) slightly and free 
one side of secondary lock, then repeat to release the 
opposite side. Rotate the secondary lock outward on hinge 
to access terminal in chamber of connector housing. 


2. Onthe mating end of the connector, note the tang in the 
square shaped opening centered next to the terminal. 
Gently insert the point of a stick pin or large safety pin into 
the opening (3) between the tang and the chamber wall 
until it stops. 


3. Pivotthe end of the pin toward the terminal body to press 
the tang. 


4. Remove the pin and then pull terminal out of the wire end 
of connector housing. 


5. |f necessary crimp new terminals on wires. See 
A.14 PACKARD METRI-PACK TERMINALS. 


Installing Socket Terminals 


1. Carefully bend the tang outward away from the terminal 
body. 


2. With the tang on the same side as the square shaped 
opening in the mating end of the connector housing, feed 
terminal into wire end of connector housing until it "clicks" 
in place. 
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3. Verify that terminal will not back out of the chamber. A 
slight tug on the cable will confirm that it is locked. 


4. Rotate the hinged secondary lock inward until latches fully 
engage tabs on both sides of connector housing. 


NOTE 


If removed, install new anchored cable strap in O.E. location. 
Tighten cable strap to capture conduit of both accessory con- 
nector and B4 connector approximately 1.0 in. (25.4 mm) from 
housings. 
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Button on pin housing 

Secondary lock latch 

Opening between tang and chamber wall 
Secondary Lock (shown open) 

AFL housing 
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Figure A-40. 480 Metri-Pack Connector: Remove Socket 
Terminal 
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PACKARD 630 METRI-PACK CONNECTORS 


A.13 


630 METRI-PACK CONNECTOR REPAIR 


TOOL NAME 
SNAP-ON PICK 


PART NUMBER 
SNAP-ON TT600-3 


General 


Referred to as Packard connectors, Metri-Pack 630 series 
connectors are embossed with the initials P.E.D. 


Separating Pin and Socket Housings 


NOTE 


If necessary, remove connector from barbed anchor or other 
retaining device. 


Bend back the external latch slightly and separate pin and 
Socket halves of the connector. 
Mating Pin and Socket Housings 


Orient the latch to the catch and push the pin and socket halves 
of the connector together until the latch "clicks". 
NOTE 

If removed, install connector on barbed anchor or other OE 
retaining device. 
Removing Socket Terminal 
1. Bend back the latch slightly and free one side of the sec- 

ondary lock. Repeat the step to unlatch the other side. 


2. Rotate the secondary lock outward on hinge to view the 
terminals in the chambers of the connector housing. The 
locking tang is on the side opposite the crimp tails and 


engages a rib in the chamber wall to lock the terminal in 
place. 


3. Moving to the mating end of the connector, take note of 
the small opening on the chamber wall side of each ter- 
minal. 


4. Insert SNAP-ON PICK (Part No. SNAP-ON TT600-3) into 
opening until it stops. Pivot the end of the pick toward the 
terminal to depress the locking tang. 


5. Remove the pick and gently tug on the wire to pull the 
terminal from the wire end of the connector. Repeat steps 
if the terminal is still locked in place. 


6. |f necessary, crimp new terminals on wires. Refer to 
A.14 PACKARD METRI-PACK TERMINALS. 


Installing Socket Terminal 


NOTE 
Refer to the wiring diagrams to match wire lead colors to alpha 
characters molded into the secondary locks of each connector 
housing. 
1. Using a thin flat blade, like that of a hobby knife, carefully 
bend the tang outward away from the terminal body. 


2. With the tang facing the chamber wall, push the lead into 
the chamber at the wire end of the connector. A click is 
heard when the terminal is properly seated. 


3. Gently tug on the wire end to verify that the terminal is 
locked in place and will not back out of the chamber. 


4. Rotate the hinged secondary lock inward until tabs fully 
engage latches on both sides of connector. 
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PACKARD METRI-PACK TERMINALS 
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METRI-PACK TERMINAL CRIMPS 


PART NUMBER TOOL NAME 
HD-38125-6 PACKARD TERMINAL CRIMP TOOL 
HD-38125-7 PACKARD TERMINAL CRIMPER 
HD-38125-8 PACKARD CRIMPING TOOL 


Matching Terminal To Crimper 


Metri-Pack connectors embossed with the initials P.E.D. require 
Packard crimp tools to crimp terminals to wire leads. 


Terminals are crimped twice to a wire lead, once over the wire 
core and a second time over the insulation/seal. 


See Figure A-41. A completed crimp may require two different 
crimping dies found on PACKARD TERMINAL CRIMP 
TOOL (Part No. HD-38125-6) and/or PACKARD TERMINAL 
CRIMPER (Part No. HD-38125-7). The terminal (pin or socket) 
and the wire lead gauge will determine the core crimp die and 
the insulator/seal die. 


NOTE 


The PACKARD CRIMPING TOOL (Part No. HD-38125-8) will 
also crimp sealed splice connectors in wire gauge sizes 18-20, 
14-16 and 10-12. 


Preparing Wire Lead 


Use a wire striper to strip off the insulation and expose 5/32 
in. (4.0 mm) of wire core. 


Crimping Wire Core 
NOTE 


Metri-Pack terminal crimps require two steps. Always perform 
Crimping Wire Core before Crimping Insulation/Seal. 


1. Squeeze and release handles until ratchet automatically 
opens. 


2. Identify the corresponding sized nest for the core crimp. 


3. Position the core crimp in the die. Be Sure the core crimp 
tails are facing the forming jaws. 


4. Gently squeeze the handles until crimpers just secure the 
core crimp tails. 


5. Insert stripped wire between crimp tails. Verify that wire 
is positioned so that short pair of crimp tails squeeze core 
wire strands, while long pair is positioned over the insula- 
tion or seal material. 


6. Squeeze handles tightly closed. Release grip and the tool 
will automatically open. 
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1. HD-38125-6 sealed terminals 
2. HD-38125-7 non-sealed terminals 


3. HD-38125-8 non-sealed terminals 


Figure A-41. Metri-Pack Terminal Crimp Tools 


Crimping Insulation/Seal 


NOTE 


Always perform Crimping Wire Core before Crimping Insu- 
lation/Seal. 


HOME 


= 


See Figure A-42. Identify the correct die for the insula- 


tion/seal crimp (2). sm00036 


2. Position the insulation/seal crimp in the nest. Be sure the 
insulation/seal crimp tails are facing the forming jaws. 


3. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimp is complete. 


Inspecting Crimps 


1. See Figure A-42. Inspect the wire core crimp (1). The tails 
should be folded in on the wire core without any distortion 
or excess wire strands. 


2. Inspect the insulation (2) or seal (3) crimp. The tails of the 
terminal should be wrapped around the insulation without 
distortion. 


1. Wire core crimp 
2. Insulation crimp 
3. Seal crimp 


Figure A-42. Metri-Pack Connector: Inspect Core and 
Insulation/Seal Crimps 
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ECM CONNECTOR 


DELPHI 73-TERMINAL ECM CONNECTOR 


NOTE 
Do not operate latch lever when connector is not mated to 
ECU. Damage will occur. 


Separating Socket Housing From ECM 


NOTE 


Although this procedure shows the ECM removed, the ECM 
connector can be removed and installed with the ECM removed 
or in place. 


See Figure A-43. While pressing latch (1), rotate lock lever to 
the released position (2). 


Mating Socket Housing To ECM 


Push the connector into the ECM and rotate lock lever to the 
locked position. 


Socket Terminal 


1. Cut cable strap to release harness from strain relief collar 
of connector housing. 


2. SeeFigure A-44. Release latches (4) that retain cover (3) 
to housing (2) and remove cover. 


3. Follow instructions in A.16 PACKARD MICRO-64 CON- 
NECTORS to remove and service the Micro-64 terminals. 


4. Install connector housing cover. Verify all wires are within 
the confines of the cover and that the cover latches are 
engaged. 


5. Install new cable strap cable to the strain relief of the 
connector. 


ECM Ground Terminal 
1. SeeFigure A-44. Remove secondary lock (1). 


2. See Figure A-45. Using a thin blade screwdriver, gently 
pry ground terminal retainer from connector housing. 


3. See Figure A-46. Using a thin blade screwdriver, release 
latch and pull ground wire, wire seal and terminal from 
cover side of housing. 


4. Follow instructions in A.14 PACKARD METRI-PACK 


1. Latch 
2. Lock lever released 


Figure A-43. Unlatch ECM Connector 
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Secondary lock 
Terminal housing 
Cover 

Cover latch 

Ground secondary lock 
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TERMINALS to replace the terminal or wire seal. 


5. Push the terminal into place from the cover side of the 
connector housing until the latch engages. Pull on wire to 
verify terminal is secure. 


NOTE 
Secondary lock has one short leg and one long leg. Be sure 
to install correctly as shown in Figure A-44. 


6. See Figure A-44. Install ground secondary lock (5) and 
install secondary lock (1) as shown. 
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Figure A-44. Delphi 73-Terminal ECM Connector 
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Figure A-45. Remove Ground Secondary Lock 
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Figure A-46. Remove ECM Ground Terminal 
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PACKARD MICRO-64 CONNECTORS 


A.16 


PACKARD MICRO-64 CONNECTOR REPAIR 


PART NUMBER TOOL NAME 

HD-45928 PACKARD MICRO-64 TERMINAL 
REMOVER 

HD-45929 PACKARD MICRO-64 TERMINAL 
CRIMPER 

General 


Packard Micro-64 connectors are frequently found on 
speedometers, tachometers and the ECM of Touring Models. 
For pin 73 of these ECMs, see A.10 PACKARD 150 METRI- 
PACK CONNECTORS. 


Separating Pin and Socket Housings 


Bend back the external latches slightly and separate the pin 
and socket housings. 


Mating Pin and Socket Housings 


Orient the wire lead colors and push the pin and socket hous- 
ings of the connector together until the latches click. 


Removing Terminal 


1. See Figure A-49. Locate the head of the secondary lock 
(1) on one side of the connector housing. 


2. Insert the blade of a small screwdriver between the center 
ear of the lock and the connector housing and gently pry 
out lock. When partially removed, pull lock from connector 
housing. 


3. Locate pin hole (2) between terminals on mating end of 
connector. 


4. See Figure A-50. Obtain the PACKARD MICRO-64 TER- 
MINAL REMOVER (Part No. HD-45928). 


5. See Figure A-48. Push the adjacent terminals all the way 
into the connector housing and then insert tool into hole 
until it bottoms. 


6. Leaving the tool installed, gently tug on wires to pull either 
one or both terminals from wire end of connector. Remove 
tool. 
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Figure A-47. Packard Micro 64 Terminal Remover 
(HD-45928) 
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Figure A-48. Packard Micro 64 Connector: Insert Tool and 
Remove Terminal 


HOME 


Installing Terminal 


1. Insert terminal into its respective numbered chamber on 
wire end of connector. No special orientation of the ter- 
minal is necessary. 


NOTE 
See Figure A-49. For wire location purposes, the corners of 
the socket housing are stamped (3) with the numbers 1, 6, 7 
and 12, representing terminals 1-6 on one side, and 7-12 on 
the other. 


2. Bottom the terminal in the chamber and then gently tug 
on the wire to verify that it is locked in place. 


NOTE 
Once the terminal is removed it may not lock in place when 
first reinstalled. Until the lock engages, move the terminal back 
and forth slightly while wiggling the lead. 


3. Since the terminal remover tool releases two terminals 
simultaneously, repeat step 2 on the adjacent terminal 
even if it was not pulled from the connector housing. 


4. With the center ear on the head of the secondary lockpin 
facing the mating end of the connector, push secondary 
lock in until head is flush with the connector housing. 


Preparing Wire Leads for Crimping 


Strip lead removing 1/8 in. (3.0 mm) of insulation. 
Crimping Terminals 


1. Inspect new socket terminal for bent or deformed contact 
and crimp tails. Replace as necessary. 


2. See Figure A-51. Squeeze the handles of the PACKARD 
MICRO-64 TERMINAL CRIMPER (Part No. HD-45929) 
to cycle the tool to the fully open position (1). 


3. Raise locking bar and barrel holder by pushing up on 
bottom tab with index finger (2). 


4. With the crimp tails facing upward, insert terminal through 
locking bar into front hole in barrel holder (20-22 gauge 
wire) (3). 


5. Release locking bar to lock position of contact. When 
correctly positioned, the locking bar fits snugly in the space 
at the front of the core crimp tails and the closed side of 
the terminal rests on the outer nest of the crimp tool. 


6. Insert wires between crimp tails until ends make contact 
with locking bar. Verify that wire is positioned so that wide 
pair of crimp tails squeeze bare wire strands, while the 
narrow pair folds over the insulation material. 


7. Squeeze handle of crimp tool until tightly closed (4). Tool 
automatically opens when the crimping sequence is com- 
plete. 


8. Raise locking bar and barrel holder to remove contact. 
Inspecting Crimps 


Inspect the quality of the core and insulation crimps. Distortion 
should be minimal. 
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1. Secondary lock 
2. Pin hole 
3. Stamped number 


Figure A-49. Packard Micro 64 Connector: Housing 
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Figure A-50. Packard Micro 64 Terminal Crimper (HD-45929) 
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Open position 
Raising locking bar 
Insert terminal 


Pens 


Crimp terminal 


Figure A-51. Packard Micro 64 Connector: Terminal in 
Crimper 
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SEALED SPLICE CONNECTORS 


A.17 


SEALED SPLICE CONNECTOR REPAIR 


PART NUMBER TOOL NAME 
HD-25070 ROBINAIR HEAT GUN 
HD-38125-8 PACKARD CRIMPING TOOL 
HD-39969 ULTRA TORCH UT-100 
HD-41183 HEAT SHIELD ATTACHMENT 
General 


Splice connectors and several OE ring terminal connectors 
use heat shrink covering to seal the connection. 


Preparing Wire Leads 


NOTE 


If adjacent wires are to be spliced, stagger the splices so that 
the sealed splice connectors will not touch each other but are 
located at different positions along the length of the wires. 


1. Using a shop gauge, identify the gauge of the wire. 


2. Match the wire gauge to a sealed splice connector by color 
and part number. Refer to Table A-5. 


3. Using a wire stripper, cut and strip a length of insulation 
off the wire ends. Refer to Table A-5 for the strip length. 


Table A-5. Sealed Splice Connectors 


WIRE GAUGE COLOR | PART МО. | STRIP LENGTH 

18-20 Red 70585-93 | 3/8 in. (9.5 mm) 
(0.5-0.8 mm) 

14-16 Blue 70586-93 | 3/8 in. (9.5 mm) 
(1.0-2.0 mm) 

10-12 Yellow | 70587-93 | 3/8 in. (9.5 mm) 
(3.0-5.0 mm) 

NOTE 


If any copper wire strands are cut off of the wire core, trim the 
end and strip the wire again in a larger gauge stripper. 
Splicing Wire Leads 

NOTE 


See Figure A-53. The connector is crimped twice - one side 
and then the other. 


1. See Figure A-52. Open the PACKARD CRIMPING 
TOOL (Part No. HD-38125-8) ratchet by squeezing the 
handles closed. 


2. Match the connector color to the wire gauge crimp die in 
the jaws and insert one end of the sealed connector. 


3. Gently squeeze the handles until the connector is held in 
the jaws. 


4. SeeFigure A-53. Feed the stripped end of a wire into the 
connector until the wire stops inside the metal insert (1). 


5. Squeeze the handles tightly closed to crimp the lead in 
the insert (2). The tool automatically opens when the 
crimping is complete. 


6. Slide the connector to the other half of the metal insert. 
Insert the stripped wire lead (1) until it stops, and crimp 
the lead in the insert (2). 


AWARNING 


Be sure to follow manufacturer's instructions when using 
the UltraTorch UT-100 or any other radiant heating device. 
Failure to follow manufacturer's instructions can cause a 
fire, which could result in death or serious injury. (00335a) 


* Avoid directing heat toward any fuel system component. 
Extreme heat can cause fuel ignition/explosion resulting 
in death or serious injury. 


* Avoid directing heat toward any electrical system com- 
ponent other than the connectors on which heat shrink 
work is being performed. 


* Always keep hands away from tool tip area and heat shrink 
attachment. 


7. Use an ULTRA TORCH UT-100 (Part No. HD-39969), or 
a ROBINAIR HEAT GUN (Part No. HD-25070) with a 
HEAT SHIELD ATTACHMENT (Part No. HD-41183), to 
heat the connector from the center of the crimp (3) out to 
each end. 


NOTE 


It is acceptable for the splice to rest against the heat shrink 
tool attachment. 


Inspecting Seals 


See Figure A-53. Allow the splice to cool and inspect the seal. 
The insulation should appear smooth and cylindrical. Melted 
sealant will have extruded out the ends (4) of the insulation. 
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1. Red connector die 
2. Blue connector die 
3. Yellow connector die 


Figure A-52. Packard Crimping Tool (HD-38125-8) 
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mom 


Wire lead in metal insert 
Crimp metal insert 
Center of crimp 

Melted sealant 


Figure A-53. Sealed Splice Connector 
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Function/Location 


On the motorcycle, a connector can be identified by its function 
and location. Refer to Table B-1, Table B-2 or Table B-3. 


Place and Color 


The place (number of wire cavities of a connector housing) 
and color of the connector can also aid identification. 


Connector Number 


On wiring diagrams and in service/repair instructions, con- 
nectors are identified by a number in brackets. 


Repair Instructions 


The repair instructions in this Service Manual are by connector 
type. Refer to Table B-1, Table B-2 or Table B-3. 
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Right front turn signal/auxiliary lamp [31R] 


TGS harness [204] 

Main to interconnect harness [1] 
Tachometer [108] 

Indicator lamps [21] 

Speedometer [39] 

CB antenna cable [50] 

Audio to interconnect harness [6] 

10. Interconnect to left handlebar switches [24] 
. Left front turn signal/auxiliary lamp [31L] 
. Main to interconnect harness [2] 

13. CB module [184] 


SON Sena 


= — 
N ~ 


Interconnect to right handlebar switches [22] 


C 


. Cigarette lighter [132] 

. Front wheel speed sensor [167] 

. Front fender tip lamp jumper harness (DOM) [32] 
. Radio antenna cable [51] 

. Radio [28] 

. Ignition switch [33] 

. HDI position lamp [29] 

. Headlamp [38] 

. Radio [27] 

. Fairing cap switches [105] 

. Main to interconnect harness [15] 
. XM connector [185] 


Figure B-1. Inner Fairing Connectors (FLHX, FLHT/C/U) 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) Inner fairing - right radio support 
bracket 
[2] Main to interconnect harness 12-place Molex (gray) Inner fairing - left radio support bracket 
[4] Accessory 4-place Deutsch Under seat 
[5] MAXIFUSE 2-place Packard Under left side cover 
[6] Audio to interconnect harness 6-place Deutsch (black) Inner fairing - left side of radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[12] Tour-Pak lights (rear facia lamp on 3-place Multilock Inside Tour-Pak (inboard of upper 
FLHX) frame tube on FLHX) 
[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 
[15] Main to interconnect harness 4-place Delphi Inner fairing - right fairing bracket 
[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 
[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 
[21] Indicator lamps 10-place Multilock Inner fairing - above radio 
[22] Interconnect to right handlebar 12-place Molex (black) Inner fairing - right fairing support 
switches bracket 
[24] Interconnect to left handlebar switches | 16-place Molex (gray) Inner fairing - left fairing support brace 
[27] Radio* 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[28] Radio** 35-place Amp (Tyco) Inner fairing - back of radio (left side) 
[29] HDI position lamp Spade terminals Back of headlamp 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[31L] Left front turn signal/auxiliary lamp 4-place Multilock Inner fairing - left fairing support brace 
(outboard side) 
[31R] Right front turn signal/auxiliary lamp |4-ріасе Multilock Inner fairing - right fairing support brace 
(outboard side) 
[32] Front fender tip lamp jumper harness |2-place Multilock (black) Inner fairing - below upper for bracket 
(DOM) (left side) 
[33] Ignition Switch 3-place Packard Bottom of ignition switch 
[34] Right front speaker Spade terminals Inner fairing (back of speaker) 
[35] Left front speaker Spade terminals Inner fairing (back of speaker) 
[38] Headlamp Headlamp connector Inner fairing (back of headlamp) 
[39] Speedometer 12-place Packard Inner fairing (back of soeedometer) 
[41] Rear right speaker/passenger con- |6-ріасе Deutsch Inside rear right speaker box 
trols** 
[42] Rear left speaker/passenger controls** |6-place Deutsch Inside rear left speaker box 
[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 
[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 
[50] CB antenna cable** - Inner fairing - back of CB module 
[51] Radio antenna cable** - Inner fairing - back of radio (left side) 
[53] Console pod** 12-place Deutsch Rear of battery box (under seat) 
[64] Fuse block/relays Packard Under left side cover 
[65] VSS 3-place Delphi Top of transmission case (under 
starter) 
[76] Passenger headset 7-place DIN Below rear left speaker box 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[78] ECM 73-place Delphi Under seat 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Bottom front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit |6-ріасе Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[105] Fairing cap switches 12-place Multilock Inner fairing - above upper fork bracket 
(right side) 
[107] Ambient Air Temperature (AAT) 3-place Multilock Steering head, left side 
sensor” 
[108] Tachometer 12-place Packard Inner fairing (back of tachometer) 
[111] Voltmeter lamp Spade terminals Inner fairing (back of voltmeter) 
[112] Oil pressure gauge lamp Spade terminals Inner fairing (back of oil pressure 
gauge) 
[113] Oil pressure gauge Spade terminals Inner fairing (back of oil pressure 
gauge) 
[114] Air temperature gauge lamp Spade terminals Inner fairing (back of air temperature 
gauge) 
[115] Air temperature gauge Spade terminals Inner fairing (back of air temperature 
gauge) 
[116] Fuel gauge lamp Spade terminals Inner fairing (back of fuel gauge) 
[117] Fuel gauge Spade terminals Inner fairing (back of fuel gauge) 
[120] Oil pressure switch 2-place Delphi Front right crankcase 
[121] Rear stop lamp switch Spade terminals Bottom of rear frame downtube (right 
side) 
[122] Horn Spade terminals Between oylinders (left side) 
[128] Starter solenoid Spade terminals Top of starter 
[GND1] Harness grounds Ring terminals Under seat 
[GND1A] 
[GND2] 
[131] Neutral switch Post terminals Top of transmission (right side) 
[132] Cigarette lighter* Spade terminals Inner fairing 
[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used): Rear of lower 
front frame crossmember. 
HDI: Rear of lower front frame cross- 
member. 
[134] BAS 3-place Packard Under right side cover 
[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 
[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 


frame downtubes 


[141] 


Fuel pump and fuel level sender 


4-place Packard 


Under console on top of fuel tank 
canopy 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[142] Security siren (optional) 3-place Delphi Under left side cover 

[143] Front fender tip lamp (DOM) 2-place Multilock Under front fender tip lamp bracket 

[160] B+ 1-place Delphi Under seat 

[166] ABS module 20-place Molex Under right side cover 

[167] Front wheel speed sensor 2-place Packard Inner fairing - below upper fork bracket 
(left side) 

[168] Rear wheel speed sensor 2-place Packard Under right side cover 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 

[184] CB module 12-place Deutsch Inner fairing - left side of radio 

[185] XM connector 1-place Inner fairing - back of radio 

[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 

[204] TGS harness 6-place Molex (black) Inner fairing - right fairing support 
bracket 

[208] HFSM antenna jumper harness 4-place Deutsch Under right side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Right side of engine (induction module) 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 


*Classic and Ultra 


Ultra Only 
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TSM/TSSM/HFSM [30] 
ABS Control Module [166] 

Rear Wheel Speed Sensor [168] 
Active exhaust actuator [179] 

HFSM antenna jumper harness [208] 
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Figure B-2. ABS Connector 
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Figure B-4. TMAP Connector 
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Brake/cruise 
Accessory 

P&A 

Radio power/Siren 
ECM power 

Start relay 
MAXIFUSE 
Lighting relay 
Spare 


10. Spare 
11. Lights 


—{ 


. Ignition 

. Headlamp 

. ABS 

. Brake relay 

. P&A IGN (2A Max) 
. Instruments 

. Fuel pump 

. Exhaust control 
. Radio memory 
. Battery 

. System relay 


Figure B-5. Fuse and Relay Locations 
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Tail Light Connector [7] 

Console pod [53] 

Positive Battery Terminal 

Hands-Free Antenna Connector [209] 
Fuel Pump Subharness Connector [13] 
Purge solenoid [95] 

P&A Accessory Connector [4] 
Negative Battery Terminal 

ECM [78] 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


Figure B-6. Electrical Connectors - Under Seat 
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Figure B-7. Tour-Pak Connectors (Left Side) 


1. Voltage regulator [77] 
2. Stator [47] 


Figure B-9. Voltage Regulator (Left Side View) 


Figure B-8. Tour-Pak Connectors (Right Side) 
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Figure B-10. CKP Sensor [79] (from underneath) 
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Tail Lamp [93] 

Fender Tip Lamp [45] 

Left Turn Signal Lamp [18] 
Right Turn Signal Lamp [19] 
Fender Lights Harness [94] 


сәт 


Figure B-11. Rear Fender Lights Assembly 
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Main to interconnect harness [15] 
Radio [27] 
Radio antenna cable [51] 

Interconnect to left handlebar switches [24] 
Interconnect to right handlebar switches [22] 
Audio to interconnect harness [6] 

Left front turn signal/auxiliary lamp [31L] 


1 o 
| 
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| > 
-- - 


maran 
10 9 


8. Front wheel speed sensor [167] 

9. Headlamp [38] 

10. HDI position lamp [29] 

11. Right front turn signal/auxiliary lamp [31R] 
12. TGS harness [204] 

13. Main to interconnect harness [2] 

14. Main to interconnect harness [1] 


Figure B-12. Inner Fairing Connectors (FLTR) 
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1. Indicator Lamps [21] 
2. Instrument Nacelle Switches [105A/B] 
3. Tachometer [108] 
4. Ambient Temperature Sensor [107] 
5. Speaker Switch [105C/D] 
6. Speedometer [39] 
Figure B-13. Instrument Nacelle Connectors (FLTR) 
Table B-2. FLTR Connector Locations 
NO. DESCRIPTION TYPE LOCATION 


[1] 


Main to interconnect harness 


16-place Molex (black) 


Inner fairing - right side below radio 


[2] 


Main to interconnect harness 


12-place Molex (gray) 


Inner fairing - left radio support bracket 


[4] Accessory 4-place Deutsch Upper frame crossmember (under seat) 

[5] MAXIFUSE 2-place Packard Under left side cover 

[6] Audio connector 6-place Deutsch Inner fairing - right fairing support brace 

[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 

[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 

[15] Main to interconnect harness 4-place Delphi Inner fairing - below radio (right side) 

[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[21] Indicator lamps 10-place Multilock Inner fairing - above radio 

[22] Interconnect to right handlebar 12-place Molex (black) Inner fairing - right fairing support 
switches bracket 

[24] Interconnect to left handlebar switches | 16-place Molex (gray) Inner fairing - left fairing support brace 

[27] Radio 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
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Table B-2. FLTR Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[29] HDI position lamp Spade terminals Back of headlamp 
[30] TSM/HFSM 12-place Deutsch Under right side cover 
[811] Left front turn signal 4-place Multilock Inner fairing - left (outboard side) 
[31R] Right front turn signal 4-place Multilock Inner fairing - right (outboard side) 
[33] Ignition switch 3-place Packard Bottom of ignition switch 
[34] Right front speaker Spade terminals Inner fairing (back of speaker) 
[35] Left front speaker Spade terminals Inner fairing (back of speaker) 
[38] Headlamp Headlamp connector Inner fairing (back of headlamp) 
[39] Speedometer 12-place Packard Instrument nacelle (back of speedo- 
meter) 
[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 
[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 
[51] Radio antenna cable > Inner fairing - back of radio (left side) 
[64] Fuse block/relays Packard Under left side cover 
[65] VSS 3-place Delphi Top of transmission case (under 
starter) 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[78] ECM 73-place Delphi Under seat 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Lower front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit |6-ріасе Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[105] Instrument nacelle switches 
Interconnect to nacelle switch harness | 12-place Multilock Inside instrument nacelle (under bezel) 
(105A, 105B) 
Nacelle switch harness to speaker 4-place Multilock Inside instrument nacelle (under bezel) 
switch (105C, 105D) 
[107] Ambient Air Temperature (AAT) sensor |3-place Multilock Inside instrument nacelle (under bezel) 
[108] Tachometer 12-place Packard (gray) Instrument nacelle (back of tacho- 


meter) 


[111] 


Voltmeter lamp 


Spade terminals 


Inner fairing (back of voltmeter) 


[112] 


Oil pressure gauge lamp 


Spade terminals 


Inner fairing (back of oil pressure 
gauge) 


[113] 


Oil pressure gauge 


Spade terminals 


Inner fairing (back of oil pressure 
gauge) 


[114] 


Air temperature gauge lamp 


Spade terminals 


Inner fairing (back of air temperature 
gauge) 


[115] 


Air temperature gauge 


Spade terminals 


Inner fairing (back of air temperature 
gauge) 
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Table B-2. FLTR Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[116] Fuel gauge lamp Spade terminals Inner fairing (back of fuel gauge) 

[117] Fuel gauge Spade terminals Inner fairing (back of fuel gauge) 

[121] Rear brake light switch Spade terminals Mid-chassis, lower right side (between 
frame and exhaust pipe) 

[122] Horn Spade terminals Between cylinders (right side) 

[128] Starter solenoid Spade terminals Top of starter 

[129] Harness grounds Ring terminals Upper frame crossmember (under seat) 

[131] Neutral switch Post terminals Top of transmission (right side) 

[132] Cigarette lighter Spade terminals Inner fairing 

[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used): Rear of lower 
front frame crossmember. 
HDI: Rear of lower front frame cross- 
member. 

[134] Sidecar Bank Angle Sensor (BAS) 3-place Packard Under seat 

[135] EFI system relay Relay Fuse block (under right side cover) 

[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under chrome starter cover 

[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 
frame downtubes (left side) 

[139] Oil pressure switch 2-place Delphi Front right crankcase 

[141] Fuel pump and fuel level sender 4-place Packard Top of canopy (under console) 

[142] Security siren (optional) 3-place Delphi Under left side cover 

[160] B+ 1-place Delphi Under seat 

[166] ABS module 20-place Molex Under right side cover 

[167] Front wheel speed sensor 2-place Delphi (black) Inner fairing - below upper fork bracket 
(left side) 

[168] Rear wheel speed sensor 2-place Delphi (black) Under right side cover 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 

[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 

[204] TGS harness 6-place Molex (black) Inner fairing - right side below radio 

[208] HFSM antenna jumper harness 4-place Deutsch Right side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Right side of engine (induction module) 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 
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Figure B-14. [95] Purge Solenoid (Under seat) 


Table B-3. FLHR/C/S Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[4] Accessory 4-place Deutsch Upper frame crossmember (under seat) 

[5] MAXIFUSE 2-place Packard Under left side cover 

[7] Rear fender lights harness 6-place Multilock Top of rear fender (under seat) 

[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[20] Console harness 16-place Molex Under seat 

[21] Indicator lamps 8-place Deutsch Under console 

[22] Right handlebar switches 6-place Molex (black) Inside headlamp nacelle - fork stem 
nut lock plate (right side) 

[24] Left handlebar switches 8-place Molex (gray) Inside headlamp nacelle - fork stem 
nut lock plate (left side) 

[30] TSM//HFSM 12-place Deutsch Under right side cover 

[31] Front turn signals 6-place Multilock Inside headlamp nacelle - fork stem 
nut lock plate (left side) 

[32] Front fender tip lamp jumper harness |2-place Multilock Inside headlamp nacelle 

(DOM) 

[33] Ignition switch 3-place Packard Under console 

[38] Headlamp Headlamp connector Inside headlamp nacelle 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 

[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 

[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 

[64] Fuse block/relays Packard Under left side cover 

[65] VSS 3-place Delphi Top of transmission case (under 
starter) 

[67] Accessory switch 4-place Amp (Tyco) Inside headlamp nacelle 

[73] Auxiliary lamps 2-place Multilock (white) Inside headlamp nacelle 

[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
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NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Lower front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit | 6-place Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[108] Optional tachometer 1-place Amp (Tyco) Inside headlamp nacelle 
[109] Auxiliary lamps switch 4-place Amp (Tyco) Inside headlamp nacelle 
[117] Fuel gauge Spade terminals Below fuel tank on left side 
[121] Rear brake light switch Spade terminals Mid-chassis, lower right side (between 
frame and exhaust pipe) 
[122] Horn Spade terminals Between cylinders (left side) 
[128] Starter solenoid Spade terminals Top of starter 
[129] Harness grounds Ring terminals Upper frame crossmember (under seat) 
[131] Neutral switch Post terminals Top of transmission (right side) 
[133] Jiffy stand sensor 3-place Molex (black) Domestic: Rear of lower front frame 
crossmember. 
HDI: Rear of lower front frame cross- 
member. 
[134] Sidecar Bank Angle Sensor (BAS) 3-place Packard Under seat 
[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 
[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 
frame downtubes (left side) 
[139] Oil pressure switch 2-place Delphi Front right crankcase 
[141] Fuel pump and fuel level sender 4-place Packard Top of canopy (under console) 
[142] Security siren (optional) 3-place Delphi Under left side cover 
[143] Front fender tip lamp (DOM) 2-place Multilock (black) Under front fender tip lamp bracket 
[158] Left handlebar switches (cruise con- |3-ріасе Molex (black) Inside headlamp nacelle 
trol)** 
[159] Right handlebar switches (cruise con- |3-place Molex (gray) Inside headlamp nacelle 
trol)** 
[160] B+ 1-place Packard Under seat 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Delphi (black) Inner fairing - below upper fork bracket 
(left side) 
[168] Rear wheel speed sensor 2-place Delphi (black) Under right side cover 
[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 
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Table B-3. FLHR/C/S Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[204] TGS harness 6-place Molex (black) Inside headlamp nacelle - fork stem 
nut lock plate 

[208] HFSM antenna jumper harness 4-place Deutsch Left side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Throttle body 

[222] Console ignition switch interconnect |4-place Packard Under seat 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 


** FLHRC Only 


ed01273 


1. [22] Right Handlebar Switches 

2. [24] Left Handlebar Switches 

3. [31] Front Turn Signals 

4. [32] Front Fender Tip Lamp (Used on FLHR Only) 

5. [38] Headlamp 

6. [67] Accessory Switch 

7T. [73] Auxiliary Lamps 

8. [109] Auxiliary Lamps Switch 

9. [158] Cruise On/Off Switch (Used on FLHR/C Only) 

10. [159] Cruise Set/Resume Switch (Used on FLHR/C Only) 


Figure B-15. Headlamp Nacelle Connectors (FLHR/C) 
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1. Ignition/Light Key Switch [33] 
2. Indicator Lights [21] 
3. Speedometer [39] 


Figure B-16. Instrument Console Connectors (FLHR/C) 
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WIRING DIAGRAMS 
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WIRING DIAGRAM INFORMATION 


Wire Color Codes 


Wire traces on wiring diagrams are labeled with alpha codes. 
Refer to Table B-4. 


For Solid Color Wires: See Figure B-17. The alpha code 
identifies wire color (3). 


For Striped Wires: The code is written with a slash (/) between 
the solid color code and the stripe code (4). For example, a 
trace labeled GN / Y is a green wire with a yellow stripe. 


Wiring Diagram Symbols 


See Figure B-17. On wiring diagrams and in service/repair 
instructions, connectors are identified by a number in brackets 
(1). The letter (2) inside the brackets identifies whether the 
housing is a socket or pin housing. 


A=Pin: The letter A after a connector number and the pin 
symbol (6) identifies a pin housing. 


B-Socket: The letter B after a connector number and the 
socket symbol (5) identifies a socket housing. 


Other symbols found on the wiring diagrams include the symbol 
for a diode (7), a symbol for a wire-to-wire connection (8), a 
symbol verifying that no connection (9) between two wire traces 
exists, symbols for actual (10) and virtual (11) splices, and a 
symbol identifying two wires that are twisted together (12). 


Actual splices (10) are splices where two wires are connected 
together at a specific location along a wire. Virtual splices (11) 
are splices shown connected anywhere along a wire, usually 
used in a wiring or schematic diagram for clarity. 


ed01711 > 
^ 
| 
ll e 
ша YL e or 
[21B] Y 1 2 4 (8) 
ПТ | 
z> Е вех І 

| 

1. Connector number 

2. Terminal code (A=pin, B=socket) 

3. Solid wire color 

4. Striped wire color 

5. Socket symbol 

6. Pin symbol 

7. Diode 

8. Connection 

9. Noconnection 

10. Physical splice 

11. Virtual splice 

12. Twisted pair 


Figure B-17. Connector/Wiring Diagram Symbols (typical) 


Table B-4. Wire Color Codes 


ALPHA CODE WIRE COLOR 
BE Blue 
BK Black 
BN Brown 
GN Green 
GY Grey 
LGN Light Green 
O Orange 
PK Pink 
R Red 
TN Tan 
V Violet 
W White 
Y Yellow 
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2009 TOURING WIRING DIAGRAMS 


Wiring Diagram List 


DIAGRAM LOCATION 
MAIN HARNESS (1 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-18 
MAIN HARNESS (2 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-19 
MAIN HARNESS (3 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-20 
MAIN HARNESS (4 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-21 
MAIN HARNESS (5 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-22 
INTERCONNECT HARNESS: 2009 FLHT. FLHTX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL| Figure B-23 
MODELS 

HANDLEBAR SWITCHES, INDICATOR LAMPS, FAIRING CAP/INSTRUMENT NACELLE SWITCHES AND Figure B-24 
HFSM ANTENNA: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC INTERNATIONAL MODELS 

STARTING AND CHARGING: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL | Figure B-25 
MODELS 

STARTING AND CHARGING: 2009 FLHR & FLHRC DOMESTIC & INTERNATIONAL MODELS Figure B-26 
TAIL LAMP, AUXILIARY LAMPS, DIRECTIONAL LAMPS, & TOUR-PAK LAMPS: 2009 FLHT, FLHX, FLHTC, Figure B-27 
FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 

HANDLEBAR SWITCHES, SPEEDOMETER, INDICATOR LAMPS, TAIL LAMPS, AUXILIARY LAMPS, Figure B-28 
DIRECTIONAL LAMPS, FENDER TIP LAMPS, AND AUX LAMP/ACCESSORY SWITCHES: 2009 FLHR & 

FLHRC DOMESTIC & INTERNATIONAL MODELS 

CONSOLE TO MAIN HARNESS INTERCONNECT, IGNITION SWITCH INTERCONNECT AND ALL Figure B-29 
DOMESTIC & INTERNATIONAL MODELS ABS HARNESS: 2009 FLHR & FLHRC DOMESTIC & INTERNA- 

TIONAL MODELS 

2009 Composite Ultra Audio Circuit Figure B-30 
2009 Ultra Audio Interconnect Harness Figure B-31 
2009 Basic Radio Interconnect Circuit Figure B-32 
2009 Ultra Radio RF Interconnect Circuit Figure B-33 


B-20 2009 Touring Service: Appendix B Wiring 


ЕВ Ес: BK 
600143 mE Optional | Red _4 
| | |, Security ! Вапа Е Ignition 
ee ` і | зеп ) + -|{ Main Power до Amp Voltage B+ Switch 
Battery [1 || 1 |швмСү | АВСО] | [141А]| | PS | At Starter = MAXIFUSE Regulator Connector [83A] 
Ignition | 2 || 2 jm GY QE HAE р ! Start 
"uc |||? Be = | HIMEN MEE ME нні ee pre: de OS res] YES 
558 г 
Left Turn Feed | 5 || 5 V ! | = 5 5 & cl £ $6 ! [BATT] = т i 5 б = 5 
Right Turn Feed | 6 || 6 _— Fuel Pump (259 1S ) ! Y [128B] BK Ogc 
Right Turn SW Input 7||7 Wen ' Assembly Intank | 8% ЖЕ. PES V [142A] E | ПО 
Left Turn SW Input | 8 || 8 W/V Е еа арача | Se T CET ТҮ 11428] 2 D 
Start Relay Control | 9 || 9 ES TN/GN == | Ы [Ы Г | 
Clutch Lockout Switch |10 ||10 Es BK/F m Б р ШЕГЕ — 
Alarm Signal иүп LGN/SN === i Е 586 —— Е КЕЕН НЕНЕН 
Ground | = — | EE ESTIS | 25 % | Brake 15А_ 64-18 
[30А] 1308] | Harness ETT TS ОЛУ simi 1А 
GY таза | Д [138] | Ассеззогу 15А 
s (GY) | | 123 4|Mi3Al | а= RIGY 
ai | [| ы ЕЕ or F ТЕ RIGY 
T smon ТІ | O^, E | Radio Power/ 
2 LUI. LL. ii Le 
mmm] O/BE HH ИС 
ш, — $8BKIGN ale | = | 
E —y VE ИЕ 
= — GmR/GN |н нин № № — — R/GY 3H| 3 | зо 1 Start | 
= Sten EL Ем ш п кін ыы сын = | Relay | 
3 = М йү, ds s Гл jee i Radio Memory 15A | 
НЫЕ 1 4 и R/O 2B 2A R 
е = НЕН == = — = E= | Battery 15A 
ŚÆ LANIR НН | | 4 2 ee БЕН — al BN/GY mam 5 РС R 
16 == BE/BK WW © - ШЕ D | | ЕОМ Power 15А 
Left GND = BE/GY РЕ РЕ В 
И sa aona | TIL E il 
13 E LGN/V E Di LGN/R = BB ВА 
(Dirty) C= BK i | | -— = A. im Н/ВК 
En ev TT dp] [| d i 
Interconnect 10 FW/BN el LM NM NI а: А 
Нагпеѕѕ ч m [ | - чи — — ————— ——— Е БЕНІШІІН Ш І =] | Y/GN 4С|ГБ | 87 | 
[1А] 7 V іш m. 7 umm ——— ШЫНЫН =—ы>ы—=ы=ы=ы=ыщы= пани и пони TI = 
— — —Ó — п nr 
(BK) Е EE z = pe = Б = ғ ЕЕ 1 li | | BE/GY memmm|3D || 3 | 30 и. румот i 
3 may || ——— — W/BK 4D|| 1 |86 MM | 
1 СЫ ти ыы“ а. БҰНЫ ————  — m! ——À—— ьа : T C A Еи > = a e 7 = 
mew — Go [|| — | | FRRGRISN IM | 
[1B] Clean BK/GN |н | n 
ы E Ma Ut cM Ш ШШ — 
11 ЕВК/Н [Ш 1C R/BK 
w [PEN ШТ! ЕН Listen s 
Interconnect | 8 а ВОМ a СҮ a F 1E ВВК 
irn 6 E Y/BK - | | | | jj d | 
5 БҮЛҮ [-— —8- i—i р 
(GY) 4 BNIGY ннен = = = Е | 87| 5 
2 BK/R Ss | | ee | | Relay M 30 3 R 
1 MBE | [orones 2 BK 
> 86| 1 
To E | ЭШ | | = І 1556 | EN i Headlamp 15A 
р mBK BE mp Г) рс 
Interconnect с екон ү=============—-|: ПЕНЕН |Ы eee || 2 B ИШ ИШ i Lights 15A 
[15A] A ERO МЕЕ т — [< Т НІН ЧТ BE BE БЕ 
a ШЕ | $раге 15А і 
Е | 2 Е | Е і | | 
Oil az | | i 
| zx ШЕ 
деше Ногп сЕ SEN A , Б ТА Г | EN | | Ек і ON 
ender |в Em BN/GN 2> 6 
A БЕСМ/Ү RIY 
5. ie ^ CTI" xxu zz м > ш R/BE 
> oroa orm ао> mcm BK 
[139B] ДА (ав шін НІН BIN | 
реб Neutral нег МАМИ 1234 | 128] Д[ 221] [123 567 А] |: 
[122A] [122В] Switch Stop Light Accessory (ВК) Tour-Pak То Rear Lighting 
[131] Switch Connector [12A] 


[121] 


Figure B-18. MAIN HARNESS (1 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-18. Figure B-18. 
MAIN HARNESS (1 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR MAIN HARNESS (1 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR 
DOMESTIC & INTERNATIONAL MODELS DOMESTIC & INTERNATIONAL MODELS 


о 


[121] 


00144 се ete te ee tee а eae BK 
TSM/TSSM/HFSM | poa Oriona | Red № ] 
E ecurity ! Вапа г 
р ! : ! Start o | Ignition 
Cae } деш | | Е бігеп Solenoid + -|[ Main Power до Amp Voltage B+ Switch 
Serial Data | з || 3 E LGN/V АВСО| |, [141А]! | At Starter MAXIFUSE Regulator Connector [83A] 
Neutral Switch | 4 || 4 Е TN 1 i vl | Y 1288] 
Гей Turn Feed |5 || 5 Б V — To ABS ‘Tap c o |Y [14B]! |^ — | E в У БВ] |: 2 |\ [778] [TY [1608] 123 | У [33В] 
. Right Turn Feed | 6 || 6 д — РУУ р ЖАЛ PG 258 І Battery N WW = 
Right Turn SW Input | 7 || 7 EWEN ы-ы | | pĝ | [BATT] = © х x 55% 
Left Turn SW Input | 8 || 8 EE W/V > >> ш Fuel P | OGA T3 [123] 142A | BK mom ee 
Start Relay Control = ШЕР его uel Fump >6 ЛЕ Я! ІІ x 
y Control | 9 || 9 Б TN/GN === an | © | tote 
Clutch Lockout Switch |10 || 10m BK/R : 9 ' Assembly In Tank | ш | 123 |ҮПА?В] 
Alarm Signal |11 || 11 E LGN/BN == FCRC re ey | EETA R 
Ground |12 || 12 EE BK/GN EEEEERÍ i | | ы-ы илан 
\ 1 a mm 
rm B | > 5 | 2 5 9 БИЧИИ 64-1 Bl 
[30А] [30B] 70369-06 S22 x | mom Brake 15A 
(GY) | Fuel Tank 97,8 1 ON | 18 
р Harness | 1 2 3 4 | [13B] | | Accessory 15A 
a ae a ыш ом 0] RIGY 
$m R/BE H m тоз а | [34] | PRA ISA 
GN/O Ы S O/R R/GY 
а” FA | HE | gro енп 
= 8 | iren 5A i 
5 mo я Ен шн БЕ —L | IL 
= BE/BK 
% МЕ | GN mum 4G] | 5 [87 | 
= Í P C N | | А/С mmm зн || з | зо Ll Start 
I = conv тмом Esa | 2 |85 OO Relay 
= m mimm ||: BK/R шашшш4Н|| 1 | 86 | 
g бшш BE/GY mimm: mm ||: | Radio Memory 15A р 
Eg S o a = МЕ В/О mop] mR 
mm BK — И m[- mie | Battery 15А 
(ене 1ОМ/Н EM BN/GY R 
Б IGRE — BE/GY 2Е R 
R/GN = am В 
W/BE о GND 1 Exhaust Control 15А 
13 E Law E (Dirty) ^ ДЕН RIBK 
To 11 E | | JL Fuel Pump 15A 
Interconnect |10 O/GY Smal Е] 
Harness |2 шоқ = ҸЕ | 
НЫ 1 = Ф Y/GN шетен 4С |5 [87 | 
EOM ВЕСУ mimm aD | з | 30 |“ System | 
m M ОМО: ac|| 2 |в5 yn | neay 
Right GND GND 2 = па 
в) Stud (О) авком г ‚  P&A2AIGN(MAX) | 
(Clean) BK/GN = | В |н Б] ПА 
2 INSTRS 15А i 
© WOE ING ТЕ T О mp] R/BK 
Interconnect | 8 fm BN/GN ШЕ ~] Ignition 15A 
seme |? BENS | - ЕН T N ы 
[2А] |= EV = 
CW jB A a | Mi =н Е 
1 I R/BN Relay YY 85 | 2 ||2,) BK 
— | ШАДЫ e c 
[2B] 
To BK B 
Interconnect E BK/GN м | — — — | |. i 
AAD B BE 5 =, ЕН E————p SS ——á3———9 —1- 1— —9 — — ВЕ wum— Е 
А R/O 
- ү [ШШШ П Se 
[15В] Г ПИ ж. 
= Н/У | Е] 
E $ L int ШШ { 
Б ш ao 
2 у в| А 2 ON 
Bl rem А А RY 
i 
ji ^^ ^ (Bk) Бох ЖЕШ 5 => Seu R/BE 
ender |B ра BN/GN mum HUN ини 
[139A] |А Ep GNY 1 Neutral Roar МАЗИ 234] [128] з21] [123 567 |V [7A] 
71398] a Switch Stop Light Accessory Tour-Pak То Rear Lighting BK 
[122] [131] Switch Connector [12A] 


Figure B-19. MAIN HARNESS (2 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-19. Figure B-19. 
MAIN HARNESS (2 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR MAIN HARNESS (2 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR 
DOMESTIC & INTERNATIONAL MODELS DOMESTIC & INTERNATIONAL MODELS 


et00145 


[109A] 4 


‚ Optional | Red - 
| Қы | Вапа Е o Ignition 
TSM/TSSM/HFSM | i F d bl Power 40 Amp Voltage В+ Switch 
(7-7 Front Ti eost | bm ' Start t Starter = MAXIFUSE Regulator Connector [83A] 
ront Turn onsole Harness ; 
Battery | 1 | ВВМ Signals Interconnect | sas Solenoid [^ в У [58] |1 2 ]Y[77B] [ Y 11608) C B A ]Y[33B] 
nition 5 о 5 
Serial Data |3 || 3 1234 56 | Л [31А| [208] У [123456 9 101112 1314 15 | géóo ! [ГҮ (1288) Battery [BATT] © A a c НЕЕ 
КЕСЕНЕНІ татав Газа Мима: 7 к ЕЕ JT 
. Right Turn Feed | 6 || 6 I BN [ric] женш > е БЕЕЕ = > ХЕРЕК Т TY НВ] с 
Right Turn SW Input | 7 || 7 | W/BN oz © 10 R 
ШЕН EM == T iH 
Clutch Lockout Switch [10 "ОВК | : 685 = [c B A |.|, [222A] 
Ground 12 12 Е ВК — юса : Cruise/Brake 15A 64-1B' [св A] Y [2228] 
>> | | ON = вА 
[30А] [308] i ill Fuel Gauge Accessory 15A | 
(GY) | | [117B]Y| 1 2 4 ow = Ean R/GY 
| Р &А 15А | 
ок 2 
ат | и м м ыш пг. = б OR —ÓÓI- ШЕ | 
$m GNO І -Ea |] = i 
2 | E H l | | , 
о $m BKIGN Ш EH рч а ша. лын Шын БЫШ J HL === ён 1515187 р 
2 bidl 1 
zl = = = SS "TTL a ME 
9 Жаш : | | ; 
Е ном Pre ше есеге” = ryen se] амы Relay | 
I ом ЕТІ | 
Е $m GY | {|__| ЕЕ ш ш п кш шшш ш i 2 А) В 
е W/BK н == BN/GY шшшшшшшшщрр) Ро R 
pm — «ЖЪ Ы | | | ECM Power 15A | 
= Я i i BE/GY EEE F с рЕ R 
Exhaust Control 15A р 
an GNP Ce i | | LGN/R se BA in R/BK 
FLHRC Only (Dirty) mm вк | Fuel Pump 15А | 
O/GY 4B m 
Left Hand GND1 
Cruise |2 lam RGN = 
[158B] | 
GY GY 
Өй Tum | =. 
Ч ( W/BK = р 
FLHRC Only eee 
Right Hand T€ 
ae Ес Г "P&AP2AIGN(MAX) — | 
—5|— А 
(BK) “т | | INSTRS 15А 
ЕЕ ———— — —— О пон 0) 1С R/BK 
ш, ШОП 15А 
Right Напа | © & m GY mmm— Пі ТЕ R/BK 
Control ДД 21| 
12281 ЕР= -= — 
| 87 [ 5 
‘Lighting | [50| 3 А 
| Relay Ы Y 85 | 2 BK 
86 | 1 
Left Hand Headlamp 15A 
Control ВЕ прно bc 
[248] Е | | 
(GY) TT | IIT ШАНА 
ВЕ ін пикник Ді РЕ 
ПЕ EN | Spare 15A | 
ГІ — 21-1 — 
> ш = | — -- 1 1 
Z% 5 40 — кенен | | 
Aer F ИГЕ | B lb ON SSA] 5 [87 - 
5 R/Y 2B|| з | зо < 
E 21 - = ^ AY ^ R/BE 2А | 2 | 85 Relay | 
1 84 |[7ЗА /| 21 |[38B] Д 123] (1 2 32415 4 ^ aah di Sio g a ==> “ew BK 3B| 1 | 86 i 
ressure | 
Г ини | 
AUX AUX Headlamp Fender А [29B] 1 Neutral [1208] Rear E: rx ' 
Lamp Lamps Tip Lam Ы B na Switch Stop Light АЧИ 123 4 |67АМИ4 1) 323 567 А] INNER 64-2Bj 
Switch HDI Position [131] Switch Accessory Accessory To Rear Lighting 
Lamp [121] Connector Switch 


Figure B-20. MAIN HARNESS (3 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-20. Figure B-20. 
MAIN HARNESS (3 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR MAIN HARNESS (3 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR 
DOMESTIC & INTERNATIONAL MODELS DOMESTIC & INTERNATIONAL MODELS 


BK 
юв S 
| Optional | Red _4 
or Tu ! Security | Band (о " b 
ignals i ' Start + - ain гомег 40 Атр Voltage 
ся Ц Ц SSi Console Harness j | 1288 А B]YIBB][1 2 
Battery | 1 || 4 BNIGY xguu-x ao oes og Interconnect р 2 | ЕМ ] Batt и E ш 
nition 2 
Serial Data | 3 | | 3 [E LGN/V eem ЧЕ 123456 9 1011121314 15_|Y [208] | o2 | & tee [ВАТТ] € < ш № 
КІСІНІ тти  FUTETTI | 4: 
Right Turn Feed | 6 || 6 BN o25z $z 2554 20 5 : : 
Right Turn SW Input | 7 || 7 E W/BNE— OZ. Oppo 123 Y [142B] 
Left Turn SW Input | 8 || 8 Ez үүл = 2 2 |] м 
Start Relay Control | 9 || 9 ES TN/GN = НЕ П = 
Clutch Lockout Switch |10 | | 10 fm BK/F mn 5686 a RENT 
Alarm Signal |11 | | 11 ESLGN/BN E 22 2 "Brako 45A 64-1B' 
Ground |12 | | 12 EB BK/GN ч ON = В 1A ! 
x > 2 Fuel Gauge Accessory 15A i 
[30A] [30B] У OW ии Е RIGY 
Th! (1178) SP il P & А 15А | 
z 
JHH- ТЕ ао 
$= омо А eee ee № ян LLL на ша ! 
= Cm ІШ | | 
ш и.” чш ш юш шш ш ш шшш O ПСЕ 
©  $=BK/GN GN 4G]| 5 [87 
| eee eee шиш шаман енен ШЕР Stan 
2 WBE === ce - TN/GN aG| 2 |85 On Relay : 
9 Sum пам BK/R = 1 | 86 es | 
5 юм lil | 
I Smcy i — М l | РА R 
= Ум ГИ и 1 Вайегу 15А 
3 GmBEGY H angry. 
z W/BK = = ІШ BN/GY пи РС R 
е шшр урин a) Гирш BL LE NM ш ш н Пп пн oL | Г] 
im BK == E шы | ECM Power 15A | 
= LGN/R B ші BE/GY mm | РЕ R 
: Exhaust Control 15A р 
Е | | | | | || LGN/R == ВА = R/BK 
Fuel Pump 15A 
FLHRC Only O/GY es Al 
Left Hand | 
Cruise 2 BR/GN Y/GN 4С|| 5 | 87 ЕСІ 
[158B] --— - — BE/GY ap a [зо ЕС Вувет 
GY ии шишиши 1 — 1 — M—X | у 1 
CU вав nor Ема | 
FLHRC Only ІП HEP m 
Right Hand |, L seek | Р & А2А1ОМ (МАХ) 
; Ri |RgGND. 1» р р 
Cruise 1 EW/BE Л tud (o) m BK/GN — С n 
1598] > (Clean) GND2 INSTRS 15A 
(BK) [159B] О EE | D 1C R/BK 
Ignition 15A 
м R/BK 
Right Hand | © BKR В Ы ir ТЕ 
Control 4 EW/BK IEEE H 1 
[22B] 5 Sra =E m SS == 
LM. Ш 
is = Am e ВЕТ 
+ = eel 
d- D =| |= | Headlamp 15А 
Left Hand |7 32 = eadlamp 
Control ч EWN = BE ыл” РС 
[248] 4 СМ Е Lights 15А 
(GY) |Ж | = п = Е 
1 Болу El 4 а oem oso] ee Lu] ul uer IIiriooLLULLLLLAKCGII БЕН Spare 15A | 
м — |А ЖЕН Е = 
ШЕШ | —— | ABS 30А | 
Г RV панаа 5 лра Б. 
> © | | 
г? > É — тми! 
Нот t б “6 ON | 
x xx Dv B 1 2 | 
45 d s i5 is: 25 jl ^A bul A " | 
н пи =a i u UEM — 5 о 25> ЖЕМ ie 
[109A] )[ 1 3 4 | [73A] | ? 1 | [S881A] 723 | Е я ВАТТ [2981 Oil RERE E eee с BK | | 
Pressure 7A Spare 30A 
AUX AUX Headlamp Fender ^ HDI Position d Neutral |1208) Rear Mayi esa jeza a +] [123 ser ЈА] T m: Р а | 
Lamp Lamps Tip Lamp Lamp [122] Switch Stop Light Accessory Accessory To Rear Lighting 64-2B: 
Switch [131] Switch Connector Switch SSS == 


[121] 


B+ 
Connector 


YU78) [JY 11608) 
ac 


Ignition 
Switch 
[33A] 


CBA 


Y [83B] 


[222A] 
[222B] 


<< 


Figure B-21. MAIN HARNESS (4 ОҒ 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-21. Figure B-21. 
MAIN HARNESS (4 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR MAIN HARNESS (4 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR 
DOMESTIC & INTERNATIONAL MODELS DOMESTIC & INTERNATIONAL MODELS 


et00147 


Twisted 
Pair 


ECM 


Purge Solenoid 
Exhaust Actuator 
Cruise/Set/Coast 

Rear Injector 
TMAP Sensor Input 
Brake Switch 


System Relay Enable 
Front Injector 
Twist Grip Hi 
Twist Grip Lo 


lon Sense 

Cruise Resume/Accelerate 
Cruise Enable 

Throttle Pos. Sensor 2 
Throttle Pos Sensor 1 
Exhaust Feedback 

Twist Grip Sensor 2 
Vehicle Speed Input 


Crank Position Sensor (-) 


Rear O2 Sensor (Unheated) 
O» Return 

Intake Air Temperature 

5V Sensor Power 1 

Engine Temperature 

12 V Power 


Rear Coil 
Front Coil 


Jiffy Stand Sensor 


Twist Grip Sensor 1 

5V Sensor Ground 1 

5V Sensor Ground 2 

Crank Position Sensor (+) 
Vehicle Speed Ground 
Front O2 Sensor (Unheated) 


5V Sensor Power 2 
Serial Data 


12V Battery 
Engine Stop Switch 


Ground 


Twist Grip 
Sensor = 


= Ignition 
C 


4— — oil 
Crank Pos. 
n n Rear Front —Ü Sensor 
Injector Injector TMAP rottle Contro 
[224A] {|, 123456 чу Ww Sensor Actuator 
[224BY|12 34 в A P — 
Епдїпе Тетр ИШГЕ ЕШ эы z Z % 
Ѕепѕог 5>шЕШЕ „585 г Қ е! 
REN mmm gare П 
DLC TA [204A] | 123456 2898 J is5A] LAE] [84А] [A В © [79A] /[ 1 ? | 
[91А] [12 3 4 [204B]Y|12 34 5 6 [B3A]||/| ^ BC D | (35 v[a B] [849 YLA в] [80A т 234] [211А [654321 [798] Y [ 1 2 | 
WE ИТПИ [83B] Y [858] Y fra id e | MEZEIFE 
ABCD 
CY $25 [Alas 558568 Ed T Ss ia PUY waa E 
Y > i o >> >> zor 
8% [908] Y АЕ иное FE б 3225 ЕЕЕ: 
[78А] [78B] >= = 
>> ЕЕ 
ht l Il 
< ay 
ABS — p 1 шй 
23 23 о раненні [Е ии ии Li И Т 
2. 23 Ми каан Джым «О ОНИ | || Н/ВЕ mu 
е ЦИЕ TT І — j| 1 Ш "T 
2 2 wre — А SS Е —€—— Г Ш 
33 33 GY/BE и | a | || BK/GN má 
34 | 134 EEWBE И €— | WIBE 
ЕЕЕ = ІШЕ E -- = = 
36 36 BN/R Ll oen ПИ ee LLL elEnEenG )CEÉA. EEE Eee, eae 
37 | |37 BN/V [lll ния 
зв | [38 fm vE | Ш | | Ен 
40 | |40 E=W/GN HH M | LGN/V ша 
PINE ГІ БЕН О ИШИН EE | 
| Po 
m GY шщ 
ay 
| aber | ЕЁ: | - 
48 | |48 ШШ BK/BN = ЕІ І 
= == 2- 
5 а а T io —_ Е 
[d 1 
d s EY НЫНЕ EE — ІНЕН  — JL IN | T 
| ЕЕ ЮЕ үш пш ТВ ТВ 1 
Е-е а | | C 
кш т ee ИИ 
MM ee | 1 
calli mm O 1 
кз ҮҮ 
62 | |62 
63 | |63 ши А ша po e| pm | е) = i 
64 | |64 шн. 
Е. - = i 1 
| 
63 | [os ERW НЕЕ 
e == 
71 | |71 [m BE/GY BE/GY 
72 ||? увк = =. аас MM O мивка 
иии иии ПОНИ jj НЕН 
— | =- E n 
ш 5 2z о a ба о2 > о Es $ 
8546 20 ЕЕ ЕЕ 52% $65 
ШІН Ен niin 
[179B] \[ 5 432 1 B A | Д [95B] 12 | A[138B] 1 2 | A [1378] [658] J| 1 2 з [133B] Д [123 
Active Vehicle Jiffy Stand 
Purge Front Rear 
Exhaust | Speed Sensor 
(HDI Only) Solenoid О» Sensor О» Sensor Sates (HDI Only) 


To Main Harness (1 of 5, 2 of 5, 3 of 5, and 4 of 5,) 


Figure B-22. MAIN HARNESS (5 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-22. Figure B-22. 
MAIN HARNESS (5 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR MAIN HARNESS (5 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR 
DOMESTIC & INTERNATIONAL MODELS DOMESTIC & INTERNATIONAL MODELS 


7 
et00159 шт 2 FLTR & FLTRU l | To Dash Panel NOTE Oil Pressure Gauge And Air Temperature 
І ; Опіу | To Indicator Lamps Switches Gauge Not Included On FLHT 
| тем | [218] [1058] Oil Air 
| epe v Hi Beam | Ground AU EERE ES, 1211109876543 21 ae Fuel Voltmeter Pressure Temperature 
| Lo B р To Upper BK [116A] [110A] [112A] [114A] 
| [3 ju вк o beam | Triple Clamp (BK) >= > хой хоо наа GSES 
| GND р VIG 22 Ее 2 96 Y [1168] Y [1108] Y [1128] Y [1148] 
р >= І [GND3] © 
ИНК 3881 fF | 1 " о вк вк о BK о BK 
= 3] / [117A] ПА] [3] / [113A] [5] [115A] 
Headlamp См — e | Y 1178] Y [118] Cy OY 11138) г Y [1158] 
38A я ох = ох ох 2 о x2 
[ ] са се B M — aos ш 5 au 
HDI Only Із үн вк А 
GND 
> 
BK 
[29B] BK [388] 4 Г] = aa (1 a a G G 9 ШЫ ont) 
Po 
SE 3 | < NITE EIN << 
[22B] mim—À n и E S шш - s ш и [i BEN 1 1 TEMP Signal 
> BK 3113 Ground 
1 Бом Н аҹ Air 
5 RBE H = Temperature 
то |а E we E 4 ЕЕ = -L Sensor 
Fight Hand d- WEN = | —— Hp —1— SS | 35 ПАЈ 
ontrols Е 
7 EBNW В 
een |: == i UE E o ooo oos dn sem ers 
(O fio ——-— | HIT 11 aee — ЕВ 
Мт ЕЙ: m = =] | | LGN/V #13 
WV = 11 
H | Ш Ш ut a WENSHo| To Main 
ш> Ц | Harness 
BN №] 8 
п ШП НЫ Tut 
: "— — | et were | (вю) 
TUM # ЕЕ — Hi г Rr ESS ИШ БЕН ПШ ИШ MEN 
Controls Пр! ТІЛШЕ D$ 5] 9 2 18 5 8g БЕНЕН | oo o RB БЕН | | БЕШ [РА] 
СҮ) | -———————— ES 
W/V т | = Е Е EE === ЕЕ: Е BK/GN 
ниш ои ШИЕ || || | mm | Ei 
GN/Y = 9 
m | ТГ M |... 
шыш ш шынын ын ч и ee vri $ Harness 
B| |E — — ——á—u—— YN] 5 [2B] 
MIL EL. PIE. ШЕГІ, = SG Bi (ey 
 — a———  —— m — —————ee —sáÓtRm" i LJ = иии = Loud BK/R 2 
ELI DE i-W- -————G— —————— E 
= z= А-Т ЕЕ... < [15A] 
| НИТ | mm | -> То Main 
— ии ишинин к ишн п шнын l  — н 2 — — ше men В Harness 
| | | alea NE ВЕ B [15B] 
A 
To Radio > КАЕ > ЖЕ (ВК) 
z = = zZ = же 
а = об HFT =x oS 25% 
Ш НІНЕ 1и ll Г MIN | 
-- [B9B] A | 1 2 5678 911 [108B] A | 1 2 567 
On All Except FLTR [S9SA]^^[12 5678 911 [108A] [12 567 
ее (BK) [Ея == 35 (GY) [ss кр он 
| 2S 8952268 88 8%5 
—— 5s #806038 5з 8.6 ки, 
= Cigar 
z x x мм : 
Right Front [34B] 2 окб Si Sein SENT 5% Lighter 
Speaker )в= LGN/BK a с (а > ma onma om>ma 
ОЕ Е 
(except FLHT) pu [eBA[ 6 321] V [82A] Cas 2 3] VISRA] | 4]3 2 1] [31ГА] RPM x 100 
B Audio Front Fender RH Front LH Front Trip Odometer 
[358] arness Tip Lamp Turn Signal Turn Signal Reset Switch 
Left Front [6A] (Except FLTR) [154A] 
Speaker LGN/W (BK) 
(except FLHT) += уо 
Тасһотеїег 


Speedometer 


Figure B-23. 


INTERCONNECT HARNESS: 2009 FLHT. FLHTX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-23. Figure B-23. 
INTERCONNECT HARNESS: 2009 FLHT. FLHTX, FLHTC, INTERCONNECT HARNESS: 2009 FLHT. FLHTX, FLHTC, 
FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 


et00150 | ; Righ SWITCH | BROWN/ VIOLET/] GRAY] 
l | us | Conti POSITION | WHITE BLACK | WHITE 
| | and Controls UP X 
| “—\ NS | MODE х 
SPOT CRUISE ACC | DOWN X Х 


SWITCH BLUE/ | ORANGE) WHITE/ 
POSITION | BLACK | WHITE 


Connectors SET X——L—X 
On FLTR 
Only RESUME 


б 
Г (6-7) 
A © В 
(С 


GY/BK 
R/GN 
о 


a 
le 
1 


Radio Function Switch 


BK 


| Vi 
O/BE 


Right Directional Switch 


Engine Stop Switch 
Start Switch 


ВМО шаа ВМО 
BK/GN шаш BK/GN 


V/O 


Oil Headlamp Hi/Lo Switch 


Pressure 


H Fi i ашыш) . " 
‘Module (HS) 1 2 3 4JA [105D] Cruise Set/Resume Switch (Ultra Models Only) 
For Turn Signal & Security 105C i 
Module (TSM/TSSM) [12 3 4]M l Stop Lamp Switch 
[30А] Hoog 
С bM. стау ows 1 
Battery ЖЕ 2 
GY m 3 
Ignition WBK 4 | To Fairing 
А W/BN-3 5 | Harness 
Serial Data BK/R 6 
вмм= 7 | [22B] 
Neutral Switch СҮЛ = 8 (ВК) 
Left Turn Feed 1! т 
Right Turn Feed BEEK ЕЁ 
Right Turn Switch Input 
z NC > 
Left Turn Switch Input оош > E $- el E: [22A] 
i GSOMG>LOmM0O 
Start Relay Control 
| 121110987654321 А П05В| 
Clutch Lockout Switch — 
Alarm Signal [ш 
Ground [105A] 
g | To Fairing 
—— —— (€ i 8| Harness 
i 7 | [24B] 
| 6 | (GY) 
Receive Antenna | 1 || 1 == Y/BK | А 
Transmit Antenna А | 2 || 2 f= O/Y | : 
Transmit Antenna B | З || З NL BK | E 1 
|. i From Fairing > 
i Harness 
>> | [21А] [24А] 
[208А] [208В] i [1234567 VY[21B] (BK) 
! CELINE 5 ECEE 
| E 7 oe 
| б 
! Indicator Clutch Lockout Switch 
р Lamps 
| РТТ & SQ (Push То Talk & Squelch) 
| BN ші» Right (Ultra Models Only) 
| o Turn Horn Switch 
| 
i 
| 
i 


Left Directional Switch 


Radio Audio Control 


Neutral 


== 
= М 
шо 5" 
- © 


— SWITCH МОГЕТ/ |GRAY/ | |ORANGE/[BROWN/ 
w | i POSITION BLACK  |GREEN |BLACK |BLACK 
SQ UP (FORE) жж 
BK Beam Lef + 
Hands Free Antenna rau ишы гш шш x x 
Controls 
i V Left 
l | BK Turn SWITCH | PINK/ GREEN/ | BROWN/] GRAY/ 
ON S41 ||1 | Antenna’A’ POSITION | WHITE | BLUE BLACK | GREEN 
«VOL хех 
BK м 2 2 | Antenna В” AUDIO x X 
-VOL X X 
<< e 
[209B] [209A] 


Figure B-24. HANDLEBAR SWITCHES, INDICATOR LAMPS, FAIRING CAP/INSTRUMENT NACELLE SWITCHES AND HFSM ANTENNA: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC INTERNATIONAL MODELS 


Figure B-24. 

HANDLEBAR SWITCHES, INDICATOR LAMPS, FAIRING 
CAP/INSTRUMENT NACELLE SWITCHES AND HFSM 
ANTENNA: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR 
DOMESTIC INTERNATIONAL MODELS 


Figure B-24. 

HANDLEBAR SWITCHES, INDICATOR LAMPS, FAIRING 
CAP/INSTRUMENT NACELLE SWITCHES AND HFSM 
ANTENNA: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR 
DOMESTIC INTERNATIONAL MODELS 


et00148 


[208A] TM [209B] [209A] 
Hands Free (HFSM M <- 
Security mit Antenna А 2 2 OY: O/Y 5 1 | Xmit Antenna А [77B] [77А] [47A] [47B] 
Module Xmit Antenna В |3 || 3 BK BK № 2 | Xmit Antenna В 
Unused |4 ||4 Рр < > 
BK 
| rE (о | BK 
А 5 B 
Turn Signal/ ( TSWTSSM/HFSM ala caen | хх! PE 
Turn Signal ацегу 5 | 
Security Serid Data Е Ё ГАНА —M— | 
Module Neutral Switch | 4 | |4 Е TN | | MAXIEUSE 
Charging System [IP 
| “ UU 
Start Relay Control | 9 | | 9 E TN/GN | © 
АП Clutch Switch |10 | |10 E BK/R mem m | Y [5B] 
Ground |12 | 12 ER BK/GN mmm Е | E m 
i и >> Batter | " 
Right Hand [30A] [308] у | oe 
Starting System H 
[78A] [78B] | 
>> 40 A | 
ECM MAXIFUSE | BK x 
a ll 5 ~ Red 
Serial Data [69 | |69 Б LGN/V Y [58] (©) Ц a № Вапа С 
- = + 
Engine Stop Switch Engine Stop Switch | 72 | | 72 = W/BK Left Dirty (©) 
Start Switch GND jus rtrain 
rounds 
(Black) Battery Starter 
[22A] [22B] (Black) — WT IB BUM W Ав |] |] 3  ) |  — .. M 
>> [1А] [1В] 
РР 
GY 3 3 м GY Пини СҮ 3 з № GY L9) 
мивка 4 | | 4 E W/BK MM wiBK E 6 || 6 EE W/BK aa Е MÀ 
ВК/А ЕШ 6 | | 6 ER BK/R L=) Ignition "X" INDICATES CONTINUITY 
R/GY м 1 Switch BETWEEN LEAD WIRES 
R 2 [83A] цер IN POSITION INDICATED 
ape чаша ey к S E АВК № 3 нер | BED, | REDA 
LOCK | X 
OFF X 
Clutch (Gray) IGN X X X 
Lockout [2A] [2B] ACC X X 
Switch ES 
(Gray) | 
[24A] [24B] ! Battery 15A | 
BN/GY ==? D рс) В 
i ' 
BK/GN шщ 12 | | 12 & BK/GN i А 
BKRB 7 || 7 IB BK/R BK/R Ed 11 | | 1! li BK/R — | 
BWR ва 2 || 2 В SKR mm ; 
17 BK 812 | | 12 ш BK/GN i 
ws 
Left Hand i Lighting 
| _ Е i Relay 
Controls | Ф | 
z | | 
= ЕСЕ сл ==! 
(21А1,/5 7 5 
(ВК) 21В Left GND 
wy 76 © st 
T n GND 1A ~~ (Dirty) 
ш zx 
Еш 
| Neutral pa BINA [131] 
Em TNO Ж Neutral 
Le ош М Switch 


Figure B-25. STARTING AND CHARGING: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-25. Figure B-25. 
STARTING AND CHARGING: 2009 FLHT, FLHX, FLHTC, STARTING AND CHARGING: 2009 FLHT, FLHX, FLHTC, 
FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 


et00149 TSM/TSSM/HFSM 
Battery | 1 1 BN/GY 
Ignition | 2 || 2 j GY 
Serial Data | 3 || 3 E LGN/V 
Neutral Switch | 4 || 4 Е LGI : 


Start Relay Control 
Clutch Lockout Switch 


Ground |12 ||12 а BK/GN mug 
>> 
[30А] [308] 
ЕСМ [78A] [78B] 
p —Y»2- 


Serial Data |69 


Engine Stop Switch | 72 


69 E LGN/V 


72 E W/BK 


Controls 


3 
“4 
BK/R E 6 


Right Hand 


Engine Stop Switch 
Start Switch 


| [22А] [22В] 


> 

3 ш СҮ mmm 
4 E WIBK 

6 mM BK/R 


> 


MÀ [24A] | 


Clutch Lockout Switch 


24B] 


TN 9113 (13 E TN 
Ж 
о = 
21A 
ГИ [MB]YS s E \ [20А] [20В] 
ZO 
Е 
Left Hand 
Controls Neutral [131] Д 
Z| Neutral als 
Switch 


Starting System 


MAXIFUSE 
40 Amp 
lavi 
UU 


[оја BK 
4 [oim вк 


Battery 


Red 


R 
[128A] [128B] 
D >> 
GN 
Е 


Starter 


[222B] [222A] 
<< 


85 
86 


Battery 15A 


| Ignition 15А | 
GY i шалғын snm R/BK 


! 87 

і Lighting) | N 30 

| Relay р 85 

Left GND i 86 
(0) Stud i | 
zx Dirt | | 
25 быр тд EP CSI шз шешу ы какысы 

==" 


m 
ро 
-U> 


[33B] [33A] 
-<<- 


[77B] [77A] 
<< 


[47A] [47B] 
>> 


40 Amp 


MAXIFUSE 


Y [58] 


5 К i 
м 
[| | a Red нең 
Щ Щ Вапа 
о © тоу Е 
Left Powertrain 
Dirty Grounds 
GND Battery Starter 
IGNITION SWITCH LEGEND 
"X" INDICATES CONTINUITY 
SWITCH BETWEEN LEAD WIRES 
Ignition POSITION IN aa 
Switch RED | GRAY | BLACK 
LOCK X 
OFF X 
IGN X X X 
ACC X X 


Figure B-26. STARTING AND CHARGING: 2009 FLHR & FLHRC DOMESTIC & INTERNATIONAL MODELS 


Figure B-26. Figure B-26. 
STARTING AND CHARGING: 2009 FLHR & FLHRC DOMESTIC STARTING AND CHARGING: 2009 FLHR & FLHRC DOMESTIC 
& INTERNATIONAL MODELS & INTERNATIONAL MODELS 


et00151 


From 
Fairing 
Harness 


© 
5 5 
HP 


328] 


BK 
O/W 


[143A] 


Fender Tip Lamp [143B] 
(DOM only) -< 
C EM она 1 
ВК НИ ВК №8 2 


<- 
1 Бом 
2 Ш BK 


From 
Fairing 
Harness 
[31RA] 


[31RB] Y ! 4[ 2 1 


Right 
Directional 
And DOM 
Running Lamp 


Left 
Directional 
And DOM 
Running Lamp 


х 
m 
E 
> 
[9] 


From 
Fairing 
Harness 
[31LA] 


m 


<>ш 
a a 


From Main 
123 667 
[78] Y Harness 


[7A] 


68772-06 


Brake Light 
А [94B] 
^N [94A] 


To Main 
Harness 
[12А] 
Tour-Pak Right Side 
3 2 1 }Y[12B] Marker Lights 


[12-2А] |, 
[12-2B] Y 


DOM Tour-Pak Harness: 


FLHTC P/N E: 
70646-00 

FLHTC/U [12-3B] A 
FLHTCU [12-3A] ^ 
P/N 70648-00A 


Tour-Pak Left Side 
Marker Lights 


HDI FLHTC And FLHTCU Models Do Not Have Tour-Pak Lighting. 
Tour-Pak Not Included On FLHT, FLTR 


Running Light (DOM ) 


Running Light (HDI) 


Rear Lighting 


Tail Lamp 


License 
Plate Lamp 
(HDI Only) 


Fender Tip Lamp 
(DOM Only) 


Left Rear 
Direction 
Lamp 


Ultra Tour-Pak 
Rear Marker/ 
Stop Lights 


[12-4B] 
-< 


МОТЕ 
DOM FLHTC 
Does Not Include 
Rear Marker/Stop 
Lights And 
Associated Wiring 


Figure B-27. TAIL LAMP, AUXILIARY LAMPS, DIRECTIONAL LAMPS, & TOUR-PAK LAMPS: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 


Figure B-27. Figure B-27. 
TAIL LAMP, AUXILIARY LAMPS, DIRECTIONAL LAMPS, & TAIL LAMP, AUXILIARY LAMPS, DIRECTIONAL LAMPS, & 
TOUR-PAK LAMPS: 2009 FLHT, FLHX, FLHTC, FLHTCU, & TOUR-PAK LAMPS: 2009 FLHT, FLHX, FLHTC, FLHTCU, & 
FLTR DOMESTIC & INTERNATIONAL MODELS FLTR DOMESTIC & INTERNATIONAL MODELS 


et00152 


xE 
[209B] [209A] 


Speedometer 


[89A] | 


| 


Trip Switch 


— | Ignition 


N | Serial Data 


€ | NC 
* INC 


о | Battery 


со | Trip Odometer Reset Switch 


о | Accessory 
N | Ground 
«o | Fuel Level 


= 
= 


V/BN 
BK 


Left Rear 
Directional 


Lamp 


| | 
i i 
| | 
| 
| From Main From Main | eee een Fuel Gauge 
i Harness Harness | ear Lighting Harness 
| [31А] [73A] | nu BKIGN 
| oar 1234 56] [2 1|ү[73В] HUS | [7А] = о 
| as < (ВК) (ВК) 765 32 1 {ү[В] ii 
| Right е: 55 | "aT 
E Н ш > 2 
| Auxiliary оо | 855 25А 
Lamp | = 
| ! of B 
> 
| i mii ш 
| [73RBI Y "шшш Cove | [117A] [12 4 
i | To Main 
i = i [94B] Harness 
| GND i -< 
| Right BK i : 
| Directional BN шап!) | als 
i And DOM BE | BE № 3 
| Running Lamp ! Н/Ү A], Е ЗЕ ЧЕ аа Шаа РНЕ 
j Running | ae 
Hands Free i DOM Only | 
Security Module | Front Fender ow -E-5 — — | 
(HESM) | Tip Lamp Ir 1l l | 
i (DOM only) BK i 
For Turn Signal & Security Module i | Froth Maini Harnëss 
(TSM/TSSM) ч | cep ee e [67A] And [109A] 
| Left BK | 109B 1284 
6 > | Directional Turn E i ; е 
Battery | 1 | And DOM ВЕ | | Rear View ОГ SCO Y xx xx 
Se | Running Lamp Chassis Grounds | Toggle Switch [67B] 
Ignition | 2 | Я | With Keyway Down 
Serial Data | 3 | Running Handlebar m br! mpe Clamp i тош 
Neutral Switch |4 | DOM Only Ground = rounds | Оп - Normally Closed |/ =>] ы 
Left Turn Feed | 5 i Frame : adi BK = P/N 70142-93 i cA - Common б РІН 
Right Turn Feed | 6 | [7З В] Д — № Ground = PIN 70101-94 | Normally Open Сааи BK 
Right Turn Switch Input | 7 i | Off Keyway Down 
Left Turn Switch Input | 8 i ! Accessory/Aux Lamp Switch 
Start Relay Control | 9 | Left = | кыз хым к = ы о ы —— (€ ne cl 
Clutch Lockout Switch |10 | Auxiiary | 
Alarm Signal |11 | атр | Right Rear . 
Ground |12 i i Directional From Main 
Е ee a ыы ЕВ ЕЕ rey -i Lamp Harness 
V/BN | 
Receive Antenna | 1 || 1 шҮ/Вк ВЕ i [21 Bl Y 
XMIT Antenna А | 2 || 2 = OY From Main г (BK) 
Harness . р 
XMIT Antenna В | з || з I BK [94B] Brake Light j 
us >> [19B] || в54з21 |ИМ94А| BK | Indicator 
[208A] [208B] ТӨ) "| = F OW | a 34 | 
aI 2 2 BE р 9 
= Tail | 4» Turn 
PE О HDI Only j ai 
< Tail | | | 
m BK -H } || 18А] DOM Only Taillamp | ù Pressure 
m 4|||4 m BK i ЕН 
вкш 1 ||| 1 33 ERY | = Z | Neutral 
SES Е SIE СЫ Fendertip Lamp (DOM) | 
License Plate Lamp (HDI) i High 
= я | ш СУ ват 
[45В] [45А] [93А] [93B] | Іші 
Antenna 'A' i Left 
Antenna 'B' BE mi | = $ Turn 
| 


Right Hand 
Controls 


Right DIR Swi 


[22A] 
Stoplight Switch — 


tch 


Engine Stop Switch 
Start Switch Cruise 
Set/Resume Switch 


22A 
owg 1 р 
RY ш 2 Рот Мат FLHRC 
GY Bl 3 Harness Only 
W/BK = 4 [22B] 
WBNS 5 (BK) 
BK/R E 6 
[159A] 
= From Main 
оз Harness 
W/BE =| 1 [1 59B] 
[24A] (ВК) 
> 
owg 1 
"3 2 
ВЕ m| 3 А 
From Main 
W- 4) Harness 
ЕН 
BK/R E 7 (GY) 
BK м 8 
[158A] 
—> From Main 
RIGN Harness 
Clutch Vay 
Lockout Switch FLHRC 
Cruise On/Off Switch Only 
Horn Switch 


Lights Hi/Low Switch 
Left DIR Switch 


Left Hand 
Controls 


Figure B-28. HANDLEBAR SWITCHES, SPEEDOMETER, INDICATOR LAMPS, TAIL LAMPS, AUXILIARY LAMPS, DIRECTIONAL LAMPS, FENDER TIP LAMPS, AND AUX LAMP/ACCESSORY SWITCHES: 2009 FLHR & FLHRC DOMESTIC & INTERNATIONAL MODELS 


Figure B-28. 

HANDLEBAR SWITCHES, SPEEDOMETER, INDICATOR 
LAMPS, TAIL LAMPS, AUXILIARY LAMPS, DIRECTIONAL 
LAMPS, FENDERTIP LAMPS, AND AUX LAMP/ACCESSORY 
SWITCHES: 2009 FLHR & FLHRC DOMESTIC & 
INTERNATIONAL MODELS 


Figure B-28. 

HANDLEBAR SWITCHES, SPEEDOMETER, INDICATOR 
LAMPS, TAIL LAMPS, AUXILIARY LAMPS, DIRECTIONAL 
LAMPS, FENDERTIP LAMPS, AND AUX LAMP/ACCESSORY 
SWITCHES: 2009 FLHR & FLHRC DOMESTIC & 
INTERNATIONAL MODELS 


et00154 


ABS Control Module — [166A] [166B] 
>> 


ECU/Solenoid Ground | 1 || 1 MEE ВК 
Rear Brake Input | З || 3 == PK/BN 


Rear Wheel Speed (-) | 7 || 7 BE/V [201B] [201A] 
Rear Wheel Speed (+) | 8 || 8 BEBM m | -<<- 
Serial Data | 9 || 9 == LGN/V il R/BE Œ 4 || 4 
n || В/ВЕ ml 3 N A 


со 


ECU/Solenoid Power |10 || 10 mm R/V 
Front Brake Input |13 || 13 gem R/BN R/BN Il 2 


E 
нй 
Motor Ground |11 || 11 Am BK . 
и 
Front Wheel Speed (+) |17 [17 ВК/ВЕ PK/BN в 1 || 1 |———————— 
Front Wheel Speed (-) |18||18 BK/V Ё || 
Еа Ш БЕН ЫР 


Ignition Wake-Up |19||19 А 
Motor Power |20||20 Imm R/V ABS Diode Pack 


№ 


ш z 
а > > 
vy шш 
tn e mua 
[167B] | | A B A B | A [168B] 
[167A] ^a в А B |N [166A] 
z > 
z m > ш 
| ácririos 
BR KIWI 
To Main 
Front Wheel Rear Wheel 
Speed Sensor Speed Sensor Harness (2.0f 5, ков) 


Console Harness 


| 
| 
| 
| 
Ignition | 
i Switch/ i 
| T еммен! ta. | 
| ‘La Bc o [Y [1416] ^ B c | Y [338] | 
шин i 
39B | БЕЗІ Yc- | 
{998} Fuel Pump | 2268 JE | 
vu Assembly Intank | m i 
f= = i 
11m BK | 
To 9 EYW | 
Speedometer 8 = | 
[SA] | | 
| 
5 | 
| 
| 
| 
| 
| 
| 
Trip Odometer | 
Reset Switch | 
[154] | 
: | 
6 : 
То 5 2 | 
Indicator |4 | 
Lamps |3 | 
2 | 
| 
им i 
i 
[21A] ӨЗІН | 
20270 z > > х > | 
058552 > =5ЕРОЕ бас | 
ШИШ! RN |E ш шин i 
[20A], 12 34 5 6 8 9101112131415 ABC D |\[222А] i 
i 
Console Main Harness Ignition i 
Interconnect Switch/ 
Interconnect 


Figure B-29. CONSOLE TO MAIN HARNESS INTERCONNECT, IGNITION SWITCH INTERCONNECT AND ALL DOMESTIC & INTERNATIONAL MODELS ABS HARNESS: 2009 FLHR & FLHRC DOMESTIC & INTERNATIONAL MODELS 


Figure B-29. Figure B-29. 


CONSOLE TO MAIN HARNESS INTERCONNECT, IGNITION CONSOLE TO MAIN HARNESS INTERCONNECT, IGNITION 
SWITCH INTERCONNECT AND ALL DOMESTIC & SWITCH INTERCONNECT AND ALL DOMESTIC & 
INTERNATIONAL MODELS ABS HARNESS: 2009 FLHR & INTERNATIONAL MODELS ABS HARNESS: 2009 FLHR & 


FLHRC DOMESTIC & INTERNATIONAL MODELS FLHRC DOMESTIC & INTERNATIONAL MODELS 


1D] [41C] [41B] 


R 


et00153 (BK) [41A] [ 


>> = 
i i PKW3 1 || 1 1 EPK/W Right Rear 
Twisted Twisted СУМ 2 || 2 2 || 2 EGYw Speaker & 
Pair Pair V/BK 3 3 3 | 3 V/BK Controls а 
; n— OBK 454 4 || 4 вовк | 
Ultra Radio (BK) [28A] [28B] р р E | 3 GN | 


S> = EN LGN/BN | EL LCS C чч нагы i 

RT Rear Speaker (+) | 1 || 1 E GN (es m For All | [36B] [36E] i 
LFT Rear Speaker (+) | 2 || 2 Ш BN Except << | 
FLHTCU | LGN/BN = Ге > E LGN/BN = | 

Cc GN mal e “тия GN j 


| 
| 
| 
| 
| 
| 
LFT ЕНТ HDSET SPKR (+) | 6 || 6 Сулу | i Sidecar 
ІТ. вв — 773 | Switches 
FRT MIC (+) | 9 || 9 № ++R | | 
Bui peres E. i 
magne mam [ae M EE — d | 
atrix) | 12 || 12 — нне) 
CAN (е AN (+ 13| H3 E уо А (J ЕЕ = = = With Amplifier And No Sidecar >> | б 
14| 14 B Y/V ааа з= | These Leads Are Not Active 36D | 
ru SOAM eect SRG } 45 (8 Е киинин пня LEE MA. LLLI тг. From The Radio And Should | l i i BK/GN 
HDSET SPKR Shared |17 || 17 Е Y/BK —— T - — —M |.) ы Ва ш side The сл [37A] | 
Ш PO кашы а wien ! 
MIC Shared (-) | 20 || 208 BK -—————— — J-— X - — —mimil— m — n mm m ABN | 
MIC Shared Shield | 21 || 21 № BK = i 
= | LL I _| "T [37D] | 
(RR CNTL Matrix) | 23 || 23 E GY/W 222 | 
RT Rear SPKR |24 24 Б омы n = i | | 
LFT Rear SPKR |25 || 25 E WBN BN am Ee BN ! 
2 nf зе ЫН | eo) Pon 
RT ҒАТ HDSET SPKR (+) |29 || 29 Е Y/R [42A] [42D] [42С] [42B] [з7в] ӨТЕ] | Right 
L — | | | а 2 | | ы & ears 
SDCAR Mic | 32 ||зә ++W (ЕЕЕ | | E] | eaker 
MIC Sum Out (3 33 || 33 Е-е НІН =з wa H il 1 PKW Left Rear i P 
RRO (RR CNTL Matrix) |34 || 34 Е PK/W Е-е НІН V/BK B з | з 3 | V/BK Speaker & i 
ВОЗ (RR CNTL Matrix) |35 |] 35 В O/BK ч нити В || ми BASS ia а | | ы Controls i 
СЕЕ BN ЧЁ 5 || 5 BBN ] 
++Twisted тт о е FEN [147В] [147A] 
Shielded туу 6 | For All ee i -<<- 
| 5 t 
Triad = RS |^ FLHTCU = WIBN Left 
3 E ыы еы: 3 ceno cuo BN Sidecar 
BEY =I 2 T === 
= VIGY = 1 A! ||jpjnpa———I£———— Speaker 
— ++ i 
-< HHE— Shielded і | | 
[6B] Е Triad ] <i : Сес 
ш | ! eadse 
-ELEEEPTU- FEE: І А =к==г ==; = 
2 wg] е се F 1 р x 
Base Radio (BK) [27A] |278) ааа м. i м 4| Е == = D 
RT FRT Speaker (-) == [12345678 910112] | [53A] | È [ = [198В] 2? 
реке (-) |1 ]Г1 Ei мъ ЕЛІ)  :----- a ES ee ЗЕРНА, 
Push To Talk (MIC) - 12345678 9101112 | Y [530] (BK) i | SES x = 
| = >“2> >х c = “а 9| = = = - — |e Y/BK 3 2 CAV CIR DESGRIRTION 
| сбой twisted : iol e Па 
| 5 22 pH Shielded 121! =j |= AREI s Ұн ССБТ 
| [1 | ПІ І ГЕН = Triad J^ Н 6 5 YW LFT HDSET SPKR (+) 
| =т= Ss SHIELDI 7 
j It І 4 ЕТЕ — Twisted TAB} (тав [SHIELD MIC SHARED SHIELD 
Ground |11 ||11 la BK/GN i Ultra —— — Shielded | Console ІІ 02 Twisted Shielded Pair 
и т рап [149В] [149А] й 
SDCAR Switch Matrix іп |15||15 ш V/GY ` 8840306 І Toan ————- DAS Amplifier 
LFT ЕНТ Speaker (+) |16| 16 E W/O i | vio d 1 || 1 | САМ + 
LFT ЕНТ Speaker (-) |17 || 17 ELGN/W i Twisted i YN 82|| 2| CAN- 
RT ЕНТ Speaker (+) | 18 || 18 № GY/R i MIC Shielded i RE 3| 3 | Battery 
Ground |19 || 19 IR BK/GN i Pair i Battery (+) OR 30A e Нш || 4 | Battery 
i 
89101172] б | GY/R g| 6 || 6 | Right Front Ош (+) 
cH W/O3 7 || 7 | Left Front Out (+) 
[ | | ШЕ 8 || 8 | Left Rear Out (+) 
bes [34D] — 
LGN/W 7} 11 [11 | Left Front In (- 
Right >> LGN/BK 9 12 | 12 | Right Front ^ b 
Front ОМВК LGN/BK 9 13 || 13] Right Front Out (-) 
Speaker GY/R LGN/W 14 | 14 | Left Front Out (-) 
[358] ->> [356] W/BN& 15 || 15 | Left Rear Out (-) 
LGN/W (s LGN/W —}Ё 
wo ] М/О = 18 || 18 Front In (+) 
= CSS сн 19||19 Right Front In (4) 
LGN/BK ed E LGN/BK =È — 20 ||20| Ground 
[35A] {350} Е-Е (С) а вк BK W 21 | 21| Ground 
GY/R кє [Т | GY/R GN E 22 | 22| Right Rear Out (+) 
Ground STD LGN/BN § 23 | 23| Right Rear Out (-) 
[34B] ->>- [34C] j 
E LGN/W (Right) 
ron wo қ қ | ; 
Speaker “ Twisted Pair Twisted Pair 


Figure B-30. 2009 Composite Ultra Audio Circuit 


Figure B-30. Figure B-30. 
2009 Composite Ultra Audio Circuit 2009 Composite Ultra Audio Circuit 


et00155 


acd (ВК) [41А] [410] [41] [418] | 
P/N 70160-06 Shielded >> >> | Right Rear 
Audio To Pair pews 1 [1 ркм 1 | 1 ЕРКАМ = Pkw ден e 
Meu йа / ЕН ИЗЕН Куш! n 
in АШЫ Radio (ВК) Шаш к ——————— O/BK & 4 || 4 вовка 4 || 4 E O/BK нее ОВК 
ny [28A] [28B] imm Сын 5 || 5 m GN am 5 | 5 RGN | 
> ELGNBNE 6 | 6 FLGNBNA 6 | 6 Есомвм [36B] [36A] 
i < 
2 P&A Non-ULTRA | LGN/BN 
Twisted ACC Harness | GN ( 
Pair L| mim о =ош] [76А] | For All 
i >| Except 
ЭРТИР 1 ОІМ оп ТВА | FLHTCU | 
Pair Sh = 2 | a! [765] 
" ЦЕ шшш TUO O А Ср тшшн e 
wisted HTETI E Y/BK 8 2 || 2 E Y/BK & 2 Headset 1 BK [МС ИМ SHARED (2) 
Pair Js =|= zu CS сүтү Я 3 [| 3 GY/Y 3| 2 УВК НОЗЕТ SPKR SHARED (-) 
н] |н ee ЕН LÍ [| ыы R 4 || 4 R 4 | [TAB] E — EE 
Twisted 3 = = SS Е | GY/O 2 | © GY/O 2 Н 4$ 5 GY/O LFT REAR HDSET SPKR (+) 
ш | | Le | за 'H 4 SHEILD М E E АН МІС SHARED SHIELD 
leis = ШШ jm цр e — 
ІН Shielded For All S5 
Н раја шш иш Pair ; Except 
++Twisted | Bim m mm ШЫН - i иии i FLHTCU i І--- 
Pair т (BK) [42A]i[42D]  [42C]![42B] | 
| >> >> | 
- Ш |1 ЕКА Left Rear | 
: L——— | peaker & | 
- ЕШ | 1 E oek Controls | 
В | 5 NBN | 
Г €——— = = | 6 EW/BN | 
++Twisted JL F: Č ДЕ | | 
Shielded == © | | 
Triad mee ili ГЕ —— Еи Ó еж 
ШШ LT SYS сњ 
aie pju н 1| m 


То Radio Audio 
Interconnect 


ud 1 


ww nad fi] [x 


Left & Right Rear 
Passenger Controls 


COLOR ORANGE/ |PINK/ VIOLET/ GRAY/ 
BLACK WHITE BLACK WHITE 

POSITION 

UP/+VOL оо 

MODE/PTT o o 

DOWN/-VOL o o 


6 
5 
з Eno 
Ri 
(BK) 2 E BEY 
1 ШУ/СҮ 
< 
[6А] 
++Twisted 
Shielded | 
Triad [53А]! 
| 3 
щен SHIELD Ш 12 | 
| ++BK B 111: 
++R 10) 
УВЕ о | 
YW 8 || 
Y/BK & 7 || 
BE/Y 3 6 || 
viGY Щ 5 | 
BK/GN B 4 | 
REAR CONTROL MATRIX v WwW] 1 | 
СЗ С4 
RO REAR VOL UP UP TUNE/FF 
R1 REAR VOL DWN DWN TUNE/REWIND 
R2 PUSH TO TALK BAND 
HANDLEBAR MATRIX 
co C1 C2 C3 C4 
RO | VOLUP VOL DWN MENU UP TUNE / FF 
R1 DWN TUNE / REWIND 
R2 SQUELCH UP | SQUELCH DWN | PUSH TO TALK BAND 


«5000-410» 01 Бомо 


<< 
C.B. [184B] [184C] 
For All Except FLHTCUI 


Future ACC 


XM 
[1858] 


Future 
ACC 


C.B. 
[184D] 


P/N 70164-06 
P&A ULTRA 
Overlay Harness 
For FLHTCU 
Only 


[186B] 
-< 


-< 


Hands Free Module 


6 
12 58678]|^ [187A] 
EE m 
ri  O$92 Bluetooth 
із o> 
H x Antenna 
[194B] 
< (Beige) 
САУ] ci DESCRIPTION 
1 BK MIC IN SHARED (-) ІМ R/O g 1 | Differential Mic Out (+) 
2 Ү/ВК HDSET SPKR SHARED (-) BK/GN B 2 | Differential Mic Out (- 
3 ҮН ВТ ЕВТ HDSET SPKR (+) 
4 R FRT MIC (+) 
5 YW RT FRT HDSET SPKR (+) ia: | snes 
ЕЕЕ y 
6 = в 
1 BE/Y PUSH-TO-TALK BK W 9 | Ground 
TAB| SHIELD MIC SHARED SHIELD | 
Y/O 817 | Audio Out (+) 
Y/N $18 | Audio Out (-) 
y} ++А 845 | CAN (+) 
. ++ВК №46 | CAN (-) 


Figure B-31. 2009 Ultra Audio Interconnect Harness 


Figure B-31. Figure B-31. 
2009 Ultra Audio Interconnect Harness 2009 Ultra Audio Interconnect Harness 


et00156 


Radio 
Function 
Switch 


SWIT BROWN/ VIOLET/ 
POSITION WHITE BLACK 
UP х 
МОРЕ X 
DOWN X 
SWITCH VIOLET/ ORANGE/ 
POSITION BLACK  |GREEN |BLACK 
+50 UP (FORE) х 
PTT (PUSH) X X 
-SQ DN (AFT) X 
SWITCH | PINK/ BROWN/ 
POSITION | WHITE BLACK 
«VOL ули 
AUDIO X X 
-VOL X 

Left 

Hand 

Controls 

Control 


| 


(Push То Talk & Squelch) 
(Ultra Models Only) 


AM/FM 
Antenna Mast 
FLHTC/U 
Models Only 


To Fairing 
Harness 
(BK) [22A] [22B] 
mde 


BN/W 
GY/W 


oon 


PK/W 
V/BK 


PK/W 


BN/W 
ЕДІ 
V/BK 


A 
о 
о 


O/BK & 14 || 14 в O/BK 
V/BK E 13 || 13 B V/BK 


GN/BE 8 10 || 10 В GN/BE 
PK/W 
BN/BK 


PK/W 


a 1111 B 
BN/BK 


959 
858 


>> 
To Fairing [24А] [24B] 
Harness 
(GY) 


[27A] [27B] 
Base Radio (Bk) >> 


O/BE Ħ 9 || 9 eae 
V/O 8 10 ||10 B W/O 


ВМО $ 11 |11 Е ВМО 


BK/GN B 12 ||12 B BK/GN 


>> 
[1056] 11050] 


BK/GN 
BN/O 
V/O 
O/BE 


кошш. 
ишти 


В 


BK 
BN/O 
V/O 
O/BE 


SPKR 


О 


Connectors 
On FLTR 


Only 


Radio Memory Fuse 


Rear Gnd 2 (Clean) 


Serial Data 


RT FRT Speaker (-) | 1 || 1 
Push To Talk (MIC) | || 2 СВИТЕ 
RO (Handlebar Matrix) | 3 || 3 PK/W 
1 (Handlebar Matrix) | 4 || 4 Е сүдү 
Ga (Handlebar Matrix) | 5 || 5 шү/ВК 
б 4 (Handlebar Matrix) | 6 || 6 E BN/W. 
Mounting Stud 3 (Handlebar Matrix) | 7 || 7 Вовк == 
On Rear Of 2 (Handlebar Matrix) | 8 | 8 в BN/BK 
|] Tour Pak Serial Bus 9 || 9 ELGN/V 
Battery | 10 || 10 Е R/O 
Ground | 11 || 11 ш BK/GN 
Antenna Cable Part Of Accessory Enable | 12||12 E O/BE Á 
Main Harness And Headset Speakers B | 13 ||13 ВМО — 
[29D] A Present On А! Models DSCAR Switch Matrix | 15 | 15 В МУ 
[29c] LFT ЕНТ Speaker (+) | 16||16 Е W/O 
To Radio Antenna LFT ЕНТ Speaker (-) | 17 || 17 E LGN/W 
C t RT ЕНТ Speaker (+) | 18 || 18 № GY/R z_ 
onnector Ground | 19 19 B BK/GN 
| (FLHTC/U Models Only) Battery | 20|| 208 R, o 
[29A] [29B] /О — 
>> [51A] Headset Speakers А | 21 || 21 B V/O 
L C1 (Handlebar Matrix) | 22 || 22 № GY/GN 
( HE D CO (Handlebar Matrix) | 23 || 23 @ GN/BE 
Q Right Front [34B] 
Speaker В LGN/BK 
------2------- (Ехсері ҒІ.НТ) сүн 
Ground Klang Left Front [35B] 
Speaker Em Е 
(Except FLHT) БЗ w/o 


To Audio 

Harness 
[6A] 
(BK) 


Radio Power Fuse 


Figure B-32. 2009 Basic Radio Interconnect Circuit 


Figure B-32. Figure B-32. 
2009 Basic Radio Interconnect Circuit 2009 Basic Radio Interconnect Circuit 


et00174 


Used with optional 


XM/SIRIUS Radio Connector 


N/C 

XM SDAR Right 
XM SDAR Left 
XM SDAR Shield 
Battery 

Ground 

CAN (+) 

CAN (-) 


Ground Plane 


Mounting Stud 
On Rear Of M 


Tour Pak 
In Tour Pak E 
F3 A. [50D] 
| in 
) 
С.В. Antenna 
Back Of 
[50A] C.B. Module 
© 
[1938] 
GPS [1850] XM Antenna [50B] С.В. Antenna [51B] 
Antenna AM/FM 
Antenna 


KÜ 7% XM module 
(Violet) 
XM | 
Antenna 
[185C] 
GPS 
Antenna 
[193A] 


p-— 


o | Jl ЕЗ 


CB Radio Connector 


RT Rear Speaker ( 
LFT Rear Speaker ( 
CB/GMRS Audio ( 

( 

( 


N/C 

FRT MIC (+) 

Rear MIC (+) 

RR2 (RR CNTL Matrix) 
RC4 (RR CNTL Matrix) 


Antenna Cable Part Of 
Main Harness And 
Present On All Models 


To Radio Antenna 
Connector 
(FLHTC/U Models Only) 


[51А] 


(ВК) 
[27А] 


«— 


со 00-40» 01 I CO PO — 


RT FRT Speaker (-) 
Push To Talk (MIC) 
RO (Handlebar Matrix) 
R1 (Handlebar Matrix) 
R2 (Handlebar Matrix) 
C4 (Handlebar Matrix) 
C3 (Handlebar Matrix) 
C2 (Handlebar Matrix) 
Serial Bus 

Battery 

Ground 

Accessory Enable 
Headset Speakers B 
N/C 

DSCAR Switch Matrix In 
LFT FRT Speaker (+) 
LFT FRT Speaker (-) 
RT FRT Speaker (+) 
Ground 

Battery 

Headset Speakers A 
C1 (Handlebar Matrix) 
CO (Handlebar Matrix) 


Base Radio Connector 


Ultra Radio Connector 


RT Rear Speaker (+) 
LFT Rear Speaker (+) 
CB/GMRS Audio (+) 
(+) 

(+) 


Rear MIC (+) 

RR2 (RR CNTL Matrix) 

RC4 (RR CNTL Matrix) 

CAN (+ 

CAN ( 

LFT SDCAR HDSET SPKR (+ 
RT SDCAR HDSET SPKR (+ 
HDSET SPKR Shared 

XM 


MIC Shared 

MIC Shared Shiel 
MIC SUM OUT (-) 

RR1 (RR CNTL Matrix) 
RT Rear SPKR (-) 

LFT Rear SPKR (-) 
CB/GMRS Audio (-) 
) 

) 

) 


HFM Audio (- 
RT REAR HDSET SPKR (+ 
RT FRT HDSET SPKR (+ 


SDCAR MIC IN (+) 
MIC SUM OUT (+) 
RRO (RR CNTL Matrix) 
RC3 (RR CNTL Matrix) 


[298] [29A] Ш) 
< П 


AM/FM 
Antenna Mast 
FLHTC/U 
Models Only 


0 


Mounting Stud 
On Rear Of 
Tour Pak 


E 429C] 


E Y [29D] 


Ground Plane 
In Tour Pak 


Figure B-33. 2009 Ultra Radio RF Interconnect Circuit 


Figure B-33. Figure B-33. 
2009 Ultra Radio RF Interconnect Circuit 2009 Ultra Radio RF Interconnect Circuit 


TABLE OF CONTENTS 


SUBJECT PAGE NO. 
С.2 WHEEL SPEED SENSORS..... кайыры -— ..С- 


NOTES 


HOME 


ABS MODULE 


C.1 


REMOVAL 


PART NUMBER 
SNAP-ON BB200A 


TOOL NAME 
BASIC VACUUM BRAKE BLEEDER 


NOTE 


The ABS module consists of the hydraulic control unit (HCU) 
and the electronic control unit (ECU), which can be serviced 
separately. 


Hydraulic Control Unit (HCU) 
1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove right side cover. 
3. Remove battery. See 1.17 BATTERY MAINTENANCE. 


NOTE 
For best results, use the BASIC VACUUM BRAKE 
BLEEDER (Part No. Snap-On BB200A) or equivalent tool to 
drain the brake systems. 


4. Drain brake systems. 
5. Disconnect ABS module electrical connector. 


NOTE 
Wrap banjo fittings with pieces of shop towel to absorb leakage 
of residual brake fluid. 


6. Remove four banjo bolts to release brake lines from ABS 
module. Discard sealing washers. 


CAUTION 


This device is sensitive to electrostatic discharge (ESD). 
Care must be taken to prevent exposure to ESD while 
handling the electronic control unit (ECU) alone or when 
mated to the hydraulic control unit (HCU). Always touch 
the motorcycle frame or a grounded surface before hand- 
ling. (00588b) 

7. See Figure C-1. Remove three fasteners (3) to release 

ABS module (2) from battery tray (1). 


8. Remove ABS module from motorcycle. 


9. Inspect three rubber mounts (5) for damage or deteriora- 
tion. If replacement is necessary, proceed as follows: 


a. Remove bushing (4) from each side of rubber mount. 
Remove rubber mount from battery tray. 


b. Install new rubber mount. Install bushing in each side 
of rubber mount. 


10. See Figure C-2. If necessary, remove four fasteners (4) 
to separate the HCU from the ECU. 


Electrical Control Unit (ECU) 
1. Remove battery. See 1.17 BATTERY MAINTENANCE. 


NOTE 
It is not necessary to remove the ABS module assembly to 
replace the ABS module ECU. 


2. Disconnect ABS module electrical connector. 


CAUTION 


This device is sensitive to electrostatic discharge (ESD). 
Care must be taken to prevent exposure to ESD while 
handling the electronic control unit (ECU) alone or when 
mated to the hydraulic control unit (HCU). Always touch 
the motorcycle frame or a grounded surface before hand- 
ling. (00588b) 


3. See Figure C-2. Remove four fasteners (4) and separate 
ECU (3) from HCU (1). 
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ABS module 
Fastener (3) 
Bushing (6) 
Rubber mount (3) 


Figure C-1. ABS Module 
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1. Hydraulic control unit (HCU) 

2. Gasket 

3. Electrical control unit (ECU) 

4. Fastener (4) 

Figure C-2. ABS Module Components 

INSTALLATION 
PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
SNAP-ON BB200A |BASIC VACUUM BRAKE BLEEDER 
ABS Module 


CAUTION 


This device is sensitive to electrostatic discharge (ESD). 

Care must be taken to prevent exposure to ESD while 

handling the electronic control unit (ECU) alone or when 

mated to the hydraulic control unit (HCU). Always touch 

the motorcycle frame or a grounded surface before hand- 

ling. (00588b) 

1. See Figure C-1. Position ABS module (2) on battery tray 
(1). 

2. Install three fasteners (3) and tighten to 39-60 in-Ibs (4.4- 
6.8 Nm). 


3. See Figure C-3. Install banjo fittings to their respective 
ports on the ABS module using new sealing washers. Be 
sure to route banjo fitting of brake line to front brake cal- 
ipers beneath brake line from front master cylinder. 
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" w 
1. Front master cylinder-to-ABS module line 
2. ABS module-to-front caliper line 
3. ABS module-to-rear caliper line 
4. Rear master cylinder-to-ABS module line 


Figure C-3. ABS Module Connections 


Tighten banjo bolts to 12.5-14.5 ft-lbs (16.9-19.7 Nm). 
Connect ABS module electrical connector. 
Install battery. See 1.17 BATTERY MAINTENANCE. 


E oO oO > 


If a new ABS module assembly or ABS module ECU were 
installed, program the ECU using DIGITAL TECHNICIAN 
| (Part No. HD-48650). 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a master cylinder and the ABS module is 
disconnected or replaced, Digital Technician 11 must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


8. Fill and bleed brake systems. See 1.16 BLEEDING 
BRAKES. 


NOTE 
For best results, use the BASIC VACUUM BRAKE 
BLEEDER (Part No. Snap-On ВВ200А) or equivalent tool. 


9. Toconfirm that brake systems are properly connected and 
air is completely purged, install master cylinder reservoir 
covers, connect motorcycle to DIGITAL TECHNICIAN 
| (Part No. HD-48650) and perform "ABS Service" pro- 
cedure. 


10. Install right side cover. 
11. Install right side saddlebag. See 2.29 SADDLEBAGS. 


pm 


OME 


AWARNING 


After repairing the brake system, test brakes at low speed. 
If brakes are not operating properly, testing at high speeds 
can cause loss of control, which could result in death or 
serious injury. (00289a) 


12. Operate motorcycle at low speeds and verify braking 
Systems operate properly. 


Electrical Control Unit (ECU) 


CAUTION 


This device is sensitive to electrostatic discharge (ESD). 
Care must be taken to prevent exposure to ESD while 
handling the electronic control unit (ECU) alone or when 
mated to the hydraulic control unit (HCU). Always touch 
the motorcycle frame or a grounded surface before hand- 
ling. (00588b) 


See Figure C-2. Install gasket (2) to ECU (3). 


Secure ECU to HCU using four fasteners (4). Tighten 
fasteners to 35-45 in-Ibs (4.0-5.1 Nm). 


Install ABS module if removed. See C.1 ABS MODULE, 
Installation. 


Install battery. See 1.17 BATTERY MAINTENANCE. 


If а new ABS module ECU was installed, program the 
ECU using DIGITAL TECHNICIAN II (Part No. HD-48650). 
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WHEEL SPEED SENSORS 


C.2 


FRONT WHEEL SPEED SENSOR 


Removal 


1. FLHR/C, FLHX, FLHT/C/U: Turn front wheel to right fork 
stop. Reach under headlamp nacelle (FLHR/C) or fairing 
cap (FLHX, FLHT/C/U) on left side of steering head and 
disconnect front wheel speed sensor connector. Draw 
connector down through opening. 


2. FLTR:Turn front wheel to right fork stop. Gently pull cable 
to draw front wheel speed sensor connector out left side 
of fairing bracket. Disconnect connector. 


3. Cut cable straps to release front wheel speed sensor cable 
from brake hose. 


4. SeeFigure C-4. Release front wheel speed sensor cable 
from clip as follows: 


a. Push on lip (1) at rear of clip to disengage from 
bracket. Rotate tab (2) (stamped ABS) rearward until 
clip is perpendicular to bracket and remove cable. 


NOTE 
If clip is not installed as described below, tab can slip out 
of slot in bracket. If this occurs, remove caliper mounting 
screws to release bracket from fork slider and then install 
tab in slot. Install bracket and tighten screws to 28-38 ft- 
lbs (37.9-51.5 Nm). 


b. Rotate tab (2) forward until clip is aligned with bracket 
and apply pressure to tab until lip (1) engages. 


5. Retract axle until front wheel speed sensor is free. See 
2.4 FRONT WHEEL. 


NOTE 
The wheel speed sensor works in conjunction with the ABS 
encoder bearing installed in the wheel hub. If necessary, see 
2.11 SEALED WHEEL BEARINGS for removal and installation 
instructions. 


Installation 


NOTES 


* Always keep the wheel speed sensor away from magnetic 
fields (such as magnetic parts trays, magnetic base dial 
indicators, alternator rotors, etc.) or damage will occur. 
Never pull wheel speed sensor cable taut or use to retain 
wheel, axle or other components. 


* Install wheel speed sensor with index pin on the out-board 
side or sensor will be damaged during installation. 


1. Push axle through new front wheel speed sensor and left 
fork slider. 


2. Secure front wheel. See 2.4 FRONT WHEEL. Be sure to 
rotate front wheel speed sensor until index pin makes 
contact with shoulder on fork slider as shown in Figure C-5. 


3. Route wheel speed sensor cable up to lower fork bracket 
following brake hose. 


4. FLHR/C, FLHX, FLHT/C/U: Turn front wheel to right fork 
stop. Feed connector up through opening in front of lower 
fork bracket and connect to socket housing. 
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5. FLTR: Turn front wheel to right fork stop. Connect front 


wheel speed sensor connector and feed connector under 
main harness conduit into left side of fairing bracket. 


6. Secure the sensor cable and fender tip lamp wires using 


three new cable straps as follows: 


a. Onthe brake hose lower crimp capturing front wheel 
speed sensor cable and brake hose. 


b. Approximately midway between the upper and lower 
brake hose crimps capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 


c. Approximately 2.5 in. (63.5 mm) below the brake hose 
upper crimp capturing front wheel speed sensor cable, 
brake hose and front fender tip lamp wires, if 
equipped. 


7. SeeFigure C-4. Install front wheel speed sensor cable in 


clip as follows: 

a. Push on lip (1) at rear of clip to disengage from 
bracket. Rotate tab (2) (stamped ABS) rearward until 
clip (1) is perpendicular to bracket and install cable. 


b. Rotate tab (2) forward and apply pressure until lip (1) 
engages. Gently tug on cable to verify that clip is 
properly installed. 


HS T 


1. Push lip to disengage 
2. Push tab to engage 


Figure C-4. Front Wheel Speed Sensor Cable Clip 
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Figure C-5. Front Wheel Speed Sensor Index Pin 


REAR WHEEL SPEED SENSOR 

Removal 

1. Remove right saddlebag. See 2.29 SADDLEBAGS. 

2. Remove right side cover. 

3. Release rear wheel speed sensor connector from anchor 
on right side battery tray. Disconnect connector. 

4. Rear wheel speed sensor cable and rear brake hose are 
secured to the rear fork with two cable retainers. The 
sensor cable is additionally secured to the brake hose with 
a conduit clip. Free rear wheel speed sensor cable from 
all three. 

5. Retract axle until rear wheel speed sensor is free. See 


2.5 REAR WHEEL. 


NOTE 


The wheel speed sensor works in conjunction with the ABS 
encoder bearing installed in the wheel hub. If necessary, see 
2.11 SEALED WHEEL BEARINGS for removal and installation 


instructions. 


Installation 


NOTES 


Always keep the wheel speed sensor away from magnetic 
fields (such as magnetic parts trays, magnetic base dial 
indicators, alternator rotors, etc.) or damage will occur. 
Never pull wheel speed sensor cable taut or use to retain 
wheel, axle or other components. 


Install wheel speed sensor with index pin on the out-board 
side or sensor will be damaged during installation. 


See Figure C-6. Hold new rear wheel speed sensor in 
place with index pin outboard toward rear fork, and push 
axle through sensor, caliper bracket and right side of rear 
fork. 


Secure rear wheel. See 2.5 REAR WHEEL. Rotate rear 
wheel speed sensor until index pin makes contact with 
caliper bracket at point shown in Figure C-6. 


Route rear wheel speed sensor cable forward along top 
of rear fork. 


Capture rear wheel speed sensor cable and brake hose 
in rear cable clips on top of rear fork. Secure cable to brake 
hose with conduit clip placed 1.25 in. (81.8 mm) ahead of 
the rear brake hose crimp. 


Route cable to outboard right side of battery caddy. Con- 
nect pin and socket housings and secure to anchor. 


Install right side cover. 
Install right saddlebag. See 2.29 SADDLEBAGS. 
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Figure C-6. Rear Wheel Speed Sensor Index Pin 
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ABS BRAKE LINES 


FRONT MASTER CYLINDER TO ABS 
MODULE 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
Removal 


1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


Remove right side cover. 
Remove fuel tank. See 4.5 FUEL TANK. 
Remove top caddy. See 7.7 ELECTRICAL CADDIES. 


oOo & 9 ғ 


FLHR/C: Remove right side headlamp nacelle. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


6. FLHX, FLHT/C/U: Remove outer fairing and fairing cap. 
See 2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U and 2.38 FAIRING CAP: FLHX, FLHT/C/U, 
respectively. 


7. FLTR: Remove bezel. See 2.42 INSTRUMENT BEZEL: 
FLTR. 


8. Cut cable strap to release brake line from right handlebar 
riser or right handlebar. 


9. See Figure C-7. Cut cable strap (1) to release brake lines 
(2, 3) from brake line bracket at right side of steering head. 


10. See Figure C-8. Release brake lines (2, 3) from wire trough 
(1). 


NOTE 
Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


11. See Figure C-9. Remove banjo bolt to release brake line 
(1) from MF port of ABS module. Discard sealing washers. 


12. Remove cover from master cylinder reservoir. 


13. Remove banjo bolt to release brake line from master cyl- 
inder reservoir. Hold suitable container under banjo bolt 
bore to allow reservoir to drain. Discard sealing washers. 


14. Remove brake line from motorcycle. 
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1. Cable strap 
2. Front master cylinder-to-ABS module line 
3. ABS module-to-front caliper line 


Figure C-7. Brake Line Bracket 


1. Wire trough 
2. Front master cylinder-to-ABS module line 
3. ABS module-to-front caliper line 


Figure C-8. Brake Line Routing 


N 
Front master cylinder-to-ABS module line 
ABS module-to-front caliper line 

ABS module-to-rear caliper line 

Rear master cylinder-to-ABS module line 


Pena 


Figure C-9. ABS Module Connections 


Installation 


1. Position brake line along right side of wire trough with rear 
banjo fitting adjacent to ABS module. 


2. Feed front section of brake line forward along right side 
of steering head, past upper fork bracket, and to master 
cylinder. 


3. Start banjo bolt with new sealing washers to secure brake 
line to master cylinder. 


4. Startbanjo bolt with new sealing washers to secure brake 
line to MF port of ABS module. 


5. Secure brake line as follows: 
a. FLHR/C, FLTR: Loosely install new cable strap to 
secure handlebar switch harness and brake hose to 
right handlebar riser. 


b. FLHX,FLHT/C/U: Install new cable strap 2.5 in. (63.5 
mm) rear of fairing cap opening to secure handlebar 
switch harness and brake line to right handlebar. 


6. See Figure C-7. Be sure lines are routed as shown and 
secure with new cable strap (1) to brake line bracket at 
right side of steering head. 


NOTE 
If installing new brake line bracket, tighten flange screw to 
20-30 in-Ibs (2.3-3.4 Nm). 


7. See Figure C-8. Secure brake lines to wire trough. 


8. Tighten master cylinder banjo bolt to 12.5-14.5 ft-lbs (16.9- 
19.7 Nm). 


9. Tighten ABS module banjo bolt to 12.5-14.5 ft-lbs (16.9- 
19.7 Nm). 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a master cylinder and the ABS module is 
disconnected or replaced, Digital Technician Il must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


10. Fill and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


11. To confirm that brake system is properly connected and 
that all air is purged, connect motorcycle to DIGITAL 
TECHNICIAN ІІ (Part No. HD-48650) and perform "ABS 
Service" procedure. 


12. FLHR/C: Install right side headlamp nacelle. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


13. FLHX, FLHT/C/U: Install outer fairing and fairing cap. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U and 2.38 FAIRING CAP: FLHX, FLHT/C/U, 
respectively. 


14. FLTR: Install bezel. See 2.42 INSTRUMENT BEZEL: 
FLTR. 


15. Install top caddy. See 7.7 ELECTRICAL CADDIES. 
16. Install fuel tank. See 4.5 FUEL TANK. 


17. Install right side cover. 
18. Install right saddlebag. See 2.29 SADDLEBAGS. 


ABS MODULE TO FRONT BRAKE 
CALIPERS 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
Removal 


1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove right side cover. 

3. Remove fuel tank. See 4.5 FUEL TANK. 

4. Remove top caddy. See 7.7 ELECTRICAL CADDIES. 
5 


FLHR/C: Remove left side headlamp nacelle. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


6. FLHX, FLHT/C/U: 


a. Remove outer fairing and fairing cap. See 
2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U and 2.38 FAIRING CAP: FLHX, FLHT/C/U, 
respectively. 


b. Remove front turn signal lamps (FLHX) or auxiliary 
lamps (FLHT/C/U). See 7.16 TURN SIGNAL LAMPS 
or 7.13 AUXILIARY LAMPS AND BRACKETS. 


c. Remove chrome skirt. 


7. FLTR: No disassembly required. 
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10. 


11. 


Cut three cable straps to release front wheel speed sensor 
cable and front fender tip lamp wires (if equipped) from 
left caliper brake hose. 


Cut cable strap to release brake line from right handlebar 
riser or right handlebar. 


See Figure C-7. Cut cable strap (1) to release brake lines 
(2, 3) from brake line bracket at right side of steering head. 


Remove fastener securing front brake lines to the lower 
fork bracket. 


NOTE 


Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


12. 


13. 


14. 


See Figure C-9. Remove banjo bolt to release brake line 
(2) from F port of ABS module. Discard sealing washers. 


Remove banjo bleeder bolts to release brake lines to cal- 
ipers. Discard sealing washers. 


Pull brake line forward to remove from motorcycle. 


Installation 


1. 


Feed brake line rearward below lower fork bracket and 
along right side of steering head and wire trough. 


Secure caliper brake lines to lower fork bracket. Verify that 
brake lines are equal distance from the left and right fork 
sliders and tighten fastener to 120-180 in-Ibs (13.6-20.3 
Nm). 


Start banjo bleeder bolts with new sealing washers to 
secure brake lines to calipers. 


See Figure C-9. Route banjo fitting (2) under brake line 
(1) and start banjo bolt with new sealing washers to secure 
brake line to F port of ABS module. 


Secure brake line as follows: 


a. FLHR/C, FLTR: Loosely install new cable strap to 
secure handlebar switch harness and brake hose to 
right handlebar riser. 


b. FLHX,FLHT/C/U: Install new cable strap 2.5 in. (63.5 
mm) rear of fairing cap opening to secure handlebar 
switch harness and brake line to right handlebar. 


See Figure C-7. Route lines as shown and secure with 
new cable strap (1) to brake line bracket at right side of 
steering head. 


NOTE 


If installing new brake line bracket, tighten flange screw to 
20-30 in-Ibs (2.3-3.4 Nm). 


T. 
8. 


See Figure C-8. Secure brake lines to wire trough. 


Tighten caliper banjo bleeder bolts to 17-19 ft-lbs (23.1- 
25.8 Nm). 


Tighten ABS module banjo bolt to 12.5-14.5 ft-Ibs (16.9- 
19.7 Nm). 
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10. 


11. 


12. 


13. 


14. 


15. 
16. 
17. 
18. 


Secure the sensor cable and fender tip lamp wires using 
three new cable straps as follows: 


a. Onthe brake hose lower crimp capturing front wheel 
speed sensor cable and brake hose. 


b. Approximately midway between the upper and lower 
brake hose crimps capturing front wheel speed sensor 
cable, brake hose and front fender tip lamp wires, if 
equipped. 


c. Approximately 2.5 in. (63.5 mm) below the brake hose 
upper crimp capturing front wheel speed sensor cable, 
brake hose and front fender tip lamp wires, if 
equipped. 


Fill and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


To confirm that brake system is properly connected and 
that all air is purged, connect motorcycle to DIGITAL 
TECHNICIAN II (Part No. HD-48650) and perform "ABS 
Service" procedure. 


FLHR/C: Install left side headlamp nacelle. See 
2.47 HEADLAMP NACELLE: FLHR/C. 


FLHX, FLHT/C/U: 


a. Install chrome skirt. Do not capture brake line between 
chrome skirt and front of steering head, as it may 
become pinched or kinked when handlebar is turned. 
Route brake line above chrome skirt as shown in 


Figure C-10. 
b. Install front turn signal lamps (FLHX) or auxiliary 


lamps (FLHT/C/U). See 7.16 TURN SIGNAL LAMPS 
or 7.13 AUXILIARY LAMPS AND BRACKETS. 


c. Install outer fairing and fairing cap. See 2.37 UPPER 
FAIRING AND WINDSHIELD: FLHX, FLHT/C/U and 
2.38 FAIRING CAP: FLHX, FLHT/C/U, respectively. 


Install top caddy. See 7.7 ELECTRICAL CADDIES. 
Install fuel tank. See 4.5 FUEL TANK. 


Install right side cover. 
Install right side saddlebag. See 2.29 SADDLEBAGS. 


Figure C-10. Route Brake Line to Front Calipers Above 


Chrome Skirt 


HOME 


REAR MASTER CYLINDER TO ABS 


MODULE 

PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
Removal 


1. 
2. 
3. 


Remove right side saddlebag. See 2.29 SADDLEBAGS. 


Remove right side cover. 


Remove right side rider footboard. See 2.52 FOOT- 
BOARDS AND FOOTRESTS. 


See Figure C-12. Free brake line from electrical harness 
conduit clips (6). 


Remove terminals from rear brake light switch (4). 


Remove fastener (5) securing brake light switch bracket 
to frame. 


Remove cable strap near middle frame downtube. 
NOTE 


Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


8. 


10. 
11. 


See Figure C-11. Remove banjo bolt (4) to release brake 
line from MR port of ABS module. Discard sealing 
washers. 


See Figure C-12. Remove socket terminals from rear brake 
light switch (4). Cut cable strap to free rear brake light 
switch wires from lower frame tube, if necessary. 


Remove fastener (5). 


Stand motorcycle upright so rear master cylinder reservoir 
is level. 


NOTE 


To prevent dirt and other contaminants from entering the master 
cylinder reservoir, thoroughly clean the cover before removal. 


12. 


Remove cover from master cylinder reservoir. 


NOTE 


Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


13. 


14. 


15. 
16. 


17. 


Remove banjo bolt (12) from master cylinder reservoir. 
Hold suitable container under banjo bolt bore to allow 
reservoir to drain. Discard sealing washers (11). 


Using a clean shop cloth, wipe out any remaining fluid in 
the master cylinder reservoir. 


Remove screws (10) securing master cylinder to frame. 


Remove locknut (8) with flat washer (7) and pull brake 
pedal/master cylinder assembly from pedal shaft. Remove 
and discard O-rings (9). 


Remove brake line from motorcycle. 


Front master cylinder-to-ABS module line 
ABS module-to-front caliper line 

ABS module-to-rear caliper line 

Rear master cylinder-to-ABS module line 


PENA 


Figure C-11. ABS Module Connections 
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1. Sealing washers 7. Flat washer 
2. Banjo bolt 8. Locknut 
3. Cable clips 9. O-ring 
4. Rear brake light switch 10. Fastener 
5. Fastener 11. Sealing washers 
6. Electrical harness conduit clips 12. Banjo bolt 
Figure C-12. Rear ABS Brake Line Assembly 
Installation brake line. Using flats on switch, tighten to 12-15 ft-lbs (16.3- 


1. 


Place rear brake line into approximate position along top 
of lower right frame tube. From area of brake lamp switch, 
feed brake line hose upward, inboard of downtube and 
toward ABS module. 


See Figure C-11. Start banjo bolt with new sealing washers 
to secure brake line (4) to MR port of ABS module. 


NOTE 


If installing new rear brake light switch, apply Loctite Pipe 
Sealant with Teflon 565 to threads and start switch into rear 
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20.3 Nm). 
3. 


See Figure C-12. Align locating tab on brake light switch 
bracket with slot in frame. Install fastener (5) and tighten 
to 80-100 in-Ibs (9.0-11.3 Nm). 


Connect terminals onto rear brake light switch (4). If 
removed, install new cable strap to secure rear brake light 
switch wires. 


Capture rear brake line to electrical harness conduit clips 


(6). 


HOME 


6. Apply alight coat of Wheel Bearing Grease (HD Part No. 
99855-89) to the brake pedal shaft and bore. Install new 
O-rings (9) on each side of bore. 


7. Install brake pedal/master cylinder assembly on the pedal 
shaft. Install flat washer (7) and new locknut (8) on pedal 
shaft. 


8. Fasten master cylinder to frame. Tighten screws (10) to 
126-150 in-Ibs (14.2-17.0 Nm). 


9. Tighten brake pedal shaft locknut (8) to 15-20 ft-lbs (20- 
27 Nm). 


10. Secure brake line to master cylinder reservoir using new 
sealing washers. Tighten banjo bolt (12) to 12.5-14.5 ft- 
lbs (17.0-19.7 Nm). 


11. Tighten banjo bolt to ABS module to 12.5-14.5 ft-lbs (16.9- 
19.7 Nm). 


AWARNING 


Any time the ABS module, either master cylinder, or any 
line between a masier cylinder and the ABS module is 
disconnected or replaced, Digital Technician ІІ must be 
used during the brake bleeding procedure to verify all air 
is removed from the system. Failure to do so could result 
in air in the hydraulic brake system, reducing brake effi- 
ciency, which could result in death or serious injury. 
(00585b) 


12. Fill and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


13. To confirm that brake system is properly connected and 
all air is purged, install master cylinder reservoir cover, 
connect motorcycle to DIGITAL TECHNICIAN II (Part 
No. HD-48650) and perform "ABS Service" procedure in 
the "Toolbox" menu. 


14. Install right side rider footboard. See 2.52 FOOTBOARDS 
AND FOOTRESTS. 


15. Install right side cover. 
16. Install right side saddlebag. See 2.29 SADDLEBAGS. 


ABS MODULE TO REAR BRAKE CALIPER 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
Removal 


1. Remove right side saddlebag. See 2.29 SADDLEBAGS. 


2. Remove right side cover. 


3. See Figure C-12. Free rear brake line hose from cable 
clips (3) on rear fork. 


4. Remove conduit clip securing rear wheel speed sensor 
cable to brake hose. 


NOTE 
Wrap banjo fittings with pieces of shop towel to absorb any 
loss of brake fluid. 


5. SeeFigure C-11. Remove banjo bolt to release brake line 
(8) from R port of ABS module. Discard sealing washers. 


6. SeeFigure C-12. Remove banjo bolt (2) from rear brake 
caliper. Discard sealing washers (1). 


7. Remove brake line from channel on front of battery tray. 


8. Remove brake line from motorcycle. 


Installation 


1. Place rear brake line into approximate position along top 
of rear fork and up toward ABS module. Secure brake line 
into channel on front of battery tray. 


2. SeeFigure C-12. Capture rear brake line hose in two cable 
clips (3) on rear fork. 


3. See Figure C-11. Install banjo bolt (3) with new sealing 
washers and tighten to 12.5-14.5 ft-lbs (16.9-19.7 Nm). 


4. See Figure C-12. Install banjo bolt (2) with new sealing 
washers and tighten to 17-19 ft-lbs (23.1-25.8 Nm). 


5. Install new conduit clip 1.25 in. (31.8 mm) in front of the 
rear brake hose crimp capturing rear wheel speed sensor 
cable to brake hose. 


6. Fil and bleed brake system. See 1.16 BLEEDING 
BRAKES. 


7. To confirm that brake system is properly connected and 
all air is purged, connect motorcycle to DIGITAL TECHNI- 
CIAN II (Part No. HD-48650) and perform "ABS Service" 
procedure. 


© 


Install right side cover. 
9. Install right side saddlebag. See 2.29 SADDLEBAGS. 
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METRIC CONVERSION D.1 


CONVERSION TABLE 
Table D-1. Metric Conversions 
MILLIMETERS to INCHES INCHES to MILLIMETERS 
(MM x 0.03937 = IN) (IN x 25.40 = MM) 

mm in mm in mm in mm in in mm in mm in mm in mm 
E .0039 25 .9842 58 2.283 91 3.582 .001 .025 6 15.240 | 1-15/16 | 49.21 3-5/16 | 84.14 
2 0078 26 1.024 59 2.323 92 3.622 .002 .051 5/8 15.875 2 50.80 3-3/8 85.72 
3 0118 27 1.063 60 2.362 93 3.661 .003 .076 11/16 | 17.462 | 2-1/16 52.39 3.4 86.36 
E .0157 28 1.102 61 2.401 94 3.701 .004 .102 T 17.780 2.1 53.34 | 3-7/16 | 87.31 
5 .0197 29 1.142 62 2.441 95 3.740 .005 .127 3/4 19.050 2-1/8 53.97 3-1/2 88.90 
6 0236 30 1.181 63 2.480 96 3.779 .006 .152 .8 20.320 | 2-3/16 55.56 3-9/16 | 90.49 
"i .0275 31 1.220 64 2.519 97 3.819 .007 .178 13/16 | 20.638 2.2 55.88 3.6 91.44 
8 0315 32 1.260 65 2.559 98 3.858 008 203 7/8 22.225 2-1/4 57.15 3-5/8 92.07 
9 0354 33 1.299 66 2.598 99 3.897 009 .229 9 22.860 2.3 58.42 | 3-11/16 | 93.66 
1 .0394 34 1.338 67 2.638 100 3.937 .010 .254 15/16 | 23.812 | 2-5/16 58.74 3.7 93.98 
2 .0787 35 1.378 68 2.677 101 3.976 1/64 1397 1 25.40 2-3/8 60.32 3-3/4 95.25 
3 .1181 36 1.417 69 2.716 102 4.016 .020 .508 1-1/16 | 26.99 2.4 60.96 3.8 96.52 
4 1575 37 1.456 70 2.756 103 4.055 .030 .762 1.1 27.94 2-716 61.91 | 3-13/16 | 96.84 
5 .1968 38 1.496 71 2.795 104 4.094 1/32 .794 1-1/8 28.57 2-1/2 63.50 3-7/8 98.42 
6 2362 39 1.535 72 2.834 105 4.134 .040 1.016 1-3/16 | 30.16 2-9/16 65.09 3.9 99.06 
7 .2756 40 1.575 73 2.874 106 4.173 .050 1.270 12 30.48 2.6 66.04 | 3-15/16 | 100.01 
8 13149 41 1.614 74 2.913 107 4.212 .060 1.524 1-1/4 31.75 2-5/8 66.67 4 101.6 
9 13543 42 1.653 75 2.953 108 4.252 1/16 1.588 1.3 33.02 | 2-11/16 | 68.26 4-116 | 102.19 
10 3937 43 1.693 76 2.992 109 4.291 .070 1.778 1-5/16 | 33.34 2.7 68.58 4.1 104.14 
11 .4331 44 1.732 77 3.031 110 4.331 .080 2.032 1-3/8 34.92 2-3/4 69.85 4-1/8 104.77 
12 4724 45 1.772 78 3.071 111 4.370 .090 2.286 1.4 35.56 2.8 71.12 4-3/16 | 106.36 
13 15118 46 1.811 79 3.110 112 4.409 2.540 1-7/16 | 36.51 | 2-13/16 | 71.44 4.2 106.68 
14 5512 47 1.850 80 3.149 113 4.449 1/8 3.175 1-1/2 38.10 2-7/8 73.02 4-1/4 107.95 
15 .5905 48 1.890 81 3.189 114 4.488 3/16 4.762 1-9/16 | 39.69 2.9 73.66 4.3 109.22 
16 .6299 49 1.929 82 3.228 115 4.527 .2 5.080 1.6 40.64 | 2-15/16 | 74.61 4-5/16 | 109.54 
17 .6693 50 1.968 83 3.268 116 4.567 1/4 6.350 1-5/8 41.27 3 76.20 4-3/8 111.12 
18 .7086 51 2.008 84 3.307 117 4.606 3 7.620 | 1-11/16 | 42.86 3-1/16 77.79 44 111.76 
19 ‚7480 52 2.047 85 3.346 118 4.645 5/16 7.938 17 43.18 3.1 78.74 | 4-7/16 | 112.71 
20 ‚7874 53 2.086 86 3.386 119 4.685 3/8 9.525 1-3/4 44.45 3-1/8 79.37 4-1/2 114.30 
21 .8268 54 2.126 87 3.425 120 4.724 E 10.160 1.8 45.72 3-3/16 80.96 4-9/16 | 115.89 
22 .8661 55 2.165 88 3.464 121 4.764 7/16 11.112 | 1-13/16 | 46.04 3.2 81.28 4.6 116.84 
23 .9055 56 2.205 89 3.504 122 4.803 1/2 12.700 1-7/8 47.62 3-1/4 82.55 4-5/8 117.47 
24 .9449 57 2.244 90 3.543 123 4.842 9/16 14.288 19 48.26 3.3 83.82 | 4-11/16 | 119.06 
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FLUID CONVERSIONS 


D.2 


UNITED STATES SYSTEM 


BRITISH IMPERIAL SYSTEM 


Unless otherwise specified, all fluid volume measurements in 
this Service Manual are expressed in United States (U.S.) 
units-of-measure. See below: 


*  1pint (U.S.) = 16 fluid ounces (U.S.) 

*  1quart (U.S.) = 2 pints (U.S.) = 32 fl. oz. (U.S.) 

e 1 gallon (U.S.) = 4 quarts (U.S.) = 128 fl. oz. (U.S.) 
METRIC SYSTEM 


Fluid volume measurements in this Service Manual include 
the metric system equivalents. In the metric system, 1 liter (L) 
= 1,000 milliliters (mL). Should you need to convert from U.S. 
units-of-measure to metric units-of-measure (or vice versa), 
refer to the following: 


e fluid ounces (U.S.) x 29.574 = milliliters 
*  pints (U.S.) x 0.473 = liters 

* quarts (U.S.) x 0.946 - liters 

* gallons (U.S.) x 3.785 = liters 

*  milliliters x 0.0338 - fluid ounces (U.S.) 
e liters x 2.114 = pints (U.S.) 

e liters x 1.057 = quarts (U.S.) 

e liters x 0.264 = gallons (U.S.) 
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Fluid volume measurements in this Service Manual do not 
include the British Imperial (Imp.) system equivalents. The fol- 
lowing conversions exist in the British Imperial system: 


e  1pint (Imp.) = 20 fluid ounces (Imp.) 
* quart (Imp.) = 2 pints (Imp.) 
e 1 gallon (Imp.) = 4 quarts (Imp.) 


Although the same unit-of-measure terminology as the U.S. 
system is used in the British Imperial (Imp.) system, the actual 
volume of each British Imperial unit-of-measure differs from its 
U.S. counterpart. The U.S. fluid ounce is larger than the British 
Imperial fluid ounce. However, the U.S. pint, quart, and gallon 
are smaller than the British Imperial pint, quart, and gallon, 
respectively. Should you need to convert from U.S. units to 
British Imperial units (or vice versa), refer to the following: 


e fluid ounces (U.S.) x 1.042 = fluid ounces (Imp.) 
e  pints (U.S.) x 0.833 = pints (Imp.) 

* quarts (U.S.) x 0.833 - quarts (Imp.) 

e gallons (U.S.) x 0.833 = gallons (Imp.) 

e fluid ounces (Imp.) x 0.960 = fluid ounces (U.S.) 
*  pints (Imp.) x 1.201 - pints (U.S.) 

* quarts (Imp.) x 1.201 = quarts (U.S.) 

* gallons (Imp.) x 1.201 - gallons (U.S.) 


HOME 


TORQUE CONVERSIONS 


D.3 


UNITED STATES SYSTEM 


METRIC SYSTEM 


The U.S. units of torque, foot pounds and inch pounds, are 
used in this service manual. To convert units, use the following 
equations: 


* foot pounds (ft-lbs) X 12.00000 = inch pounds (in-Ibs). 
* inch pounds (in-Ibs) X 0.08333 = foot pounds (ft-lbs). 


All metric torque specifications are written in Newton-meters 
(Nm). To convert metric to United States units and United 
States to metric, use the following equations: 


* Newton meters (Nm) X 0.737563 = foot pounds (ft-lbs). 

* Newton meters (Nm) X 8.85085 = inch pounds (in-Ibs). 
* foot pounds (ft-lbs) X 1.35582 = Newton meters (Nm). 

e inch pounds (in-Ibs) X 0.112985 = Newton meters (Nm). 


2009 Touring Service: Appendix D Conversions D-3 


NOTES 


D-4 2009 Touring Service: Appendix D Conversions 


TABLE OF CONTENTS 


SUBJECT PAGE NO. 


NOTES 


HOME 


GLOSSARY E.1 


ACRONYMS AND ABBREVIATIONS 


Table E-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

A Amperes 

AC Alternating Current 

ACC Accessory 

ACR Automatic Compression Release 
AGM Absorbed Glass Mat (battery) 
Amp Ampere 

AWG American Wire Gauge 

B+ Battery Voltage 

BAS Bank Angle Sensor 

BTDC Before Top Dead Center 

C Celsius (Centigrade) 

CA California 

CAL Calibration 

676) Cubic Centimeters 

CCA Cold Cranking Amps 

CKP Crankshaft Position 

cm Centimeter 

DC Direct Current 

DLC Data Link Connector 

DOM Domestic 

DTC Diagnostic Trouble Code 
DVOM Digital Volt Ohm Meter 

ECM Electronic Control Module 
ECT Engine Coolant Temperature 
EEPROM Electrically Erasable Programmable Read Only Memory 
EFI Electronic Fuel Injection 

ET Engine Temperature 

EVAP Evaporative Emissions Control System 
Е Fahrenheit 

ft-lbs Foot-Pounds 

fl oz. Fluid Ounce 

g Gram 

GAL Gallon 

GAWR Gross Axle Weight Rating 
GND Ground (electrical) 

GVWR Gross Vehicle Weight Rating 
HDI Harley-Davidson International 
H-DSSS Harley-Davidson Smart Security System 
HFSM Hands Free Security Module 
Hg Mercury 


2009 Touring Service: Appendix E Glossary E-1 


Table E-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

IAC Idle Air Control 

IAT Intake Air Temperature 

IC Instrument Cluster 

ID Inside Diameter 

IGN Ignition Light/Key Switch 

In. Inch 

INJ PW Injector Pulse Width 

in-lbs Inch-Pounds 

Kg Kilogram 

Km Kilometer 

kPa Kilopascal 

km/hr Kilometers Per Hour 

L Liter 

LCD Liquid Crystal Display 

LED Light Emitting Diode 

mA Milliampere 

MAP Manifold Absolute Pressure 
ml milliliter 

mm millimeter 

MPH Miles Per Hour 

ms millisecond 

Nm Newton-Meter 

N/A Not Applicable 

no. Number 

O2 Oxygen 

OD Outside Diameter 

OEM Original Equipment Manufacturer 
OZ Ounce 

P&A Parts and Accessories 

PN Part Number 

PSI Pounds per Square Inch 
PWM signal Pulse Width Modulated signal 
RES Reserve 

RPM Revolutions Per Minute 
SCFH Cubic Feet per Hour at Standard Conditions 
TCA Throttle Control Actuator 
TDC Top Dead Center 

TGS Twist Grip Sensor 

TP Throttle Position 

TMAP Intake Air Temperature/Manifold Absolute Pressure 
TSM Turn Signal Module 

TSSM Turn Signal/Security Module 
V Volt 
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Table E-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

VAC Volts of Alternating Current 
VDC Volts of Direct Current 

VIN Vehicle Identification Number 
VSS Vehicle Speed Sensor 
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Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 
98716-87A STORAGE COVER 1.25 STORAGE, Placing in Storage 
99650-02 HIGH-PERFORMANCE SEALANT, GRAY |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank- 
case 
99863-01A GLOBAL BATTERY CHARGER 1.17 BATTERY MAINTENANCE, Storage 
B-45523 VALVE GUIDE REAMER 3.23 CYLINDER HEAD, Valve Guide Replacement 
B-45524-1 VALVE GUIDE DRIVER 3.23 CYLINDER HEAD, Valve Guide Replacement 
B-45524-2A VALVE GUIDE INSTALLER SLEEVE 3.23 CYLINDER HEAD, Valve Guide Replacement 
B-45525 VALVE GUIDE HONE 3.23 CYLINDER HEAD, Inspection 
B-45525 VALVE GUIDE HONE 3.23 CYLINDER HEAD, Valve Guide Replacement 
B-45655 CRANKCASE BEARING 3.28 CRANKCASE, Right Crankcase Half 
REMOVER/INSTALLER 
B-45655 CRANKCASE BEARING 3.28 CRANKCASE, Right Crankcase Half 
REMOVER/INSTALLER 
B-45655 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half 
REMOVER/INSTALLER 
B-45655 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half 
REMOVER/INSTALLER 
GA500A SNAP-ON TERMINAL PICK A.2 AUTOFUSE ELECTRICAL CONNECTORS, Autofuse 
Connector Repair 
HD-25070 ROBINAIR HEAT GUN 2.46 WINDSHIELD: FLHR/C, Windshield Window 
HD-25070 ROBINAIR HEAT GUN 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
HD-25070 ROBINAIR HEAT GUN 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
HD-25070 ROBINAIR HEAT GUN A.17 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 
HD-33223-1 CYLINDER COMPRESSION GAUGE 3.8 TROUBLESHOOTING, Compression Test 
HD-33416 UNIVERSAL DRIVER 2.21 STEERING HEAD BEARINGS, Removal 
HD-34633 AIR SUSPENSION PUMP AND GAUGE  |2.23 REAR SHOCK ABSORBERS, Removal 
HD-34633A AIR SUSPENSION PUMP AND GAUGE 1.18 SUSPENSION ADJUSTMENTS, General 
HD-34633A AIR SUSPENSION PUMP AND GAUGE 2.22 REAR AIR SUSPENSION, Check for Air Leaks 
HD-34634 FORK OIL SEAL INSTALLER 2.19 FRONT FORK, Assembly 
HD-34736-B VALVE SPRING COMPRESSOR 3.23 CYLINDER HEAD, Disassembly 
HD-34736-B VALVE SPRING COMPRESSOR 3.23 CYLINDER HEAD, Assembly 
HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Inspection 
HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Valve and Seat Refacing 
HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Assembly 
HD-34902-B MAINSHAFT BEARING INNER RACE 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
PULLER/INSTALLER 
HD-34902-C MAINSHAFT BEARING INNER RACE 5.5 PRIMARY CHAINCASE HOUSING, Mainshaft Bearing 
REMOVER/INSTALLER Inner Race 
HD-35316-10 PILOT 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-11 RECEIVER CUP 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-12 INSTALLER CUP 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-35316-3A CROSS PLATE 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-3A CROSS PLATE 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-35316-4A 8 IN. BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-4A 8 IN. BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Installation 


TOOLS 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 
HD-35316-5 12 IN. BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-5 12 IN. BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-35316-7 WASHER 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-7 WASHER 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-35316-8 BEARING DRIVER 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-35316-9 BEARING DRIVER 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-35316-C MAIN DRIVE GEAR/BEARING REMOVER [6.7 MAIN DRIVE GEAR AND BEARING, Removal 
AND INSTALLER 
HD-35381A BELT TENSION GAUGE 1.13 REAR BELT DEFLECTION, Checking Belt Deflec- 
tion 
HD-35381A BELT TENSION GAUGE 1.13 REAR BELT DEFLECTION, Setting Belt Deflection 
HD-35381A BELT TENSION GAUGE 2.5 REAR WHEEL, Installation 
HD-35667-A CYLINDER LEAKDOWN TESTER 3.8 TROUBLESHOOTING, Cylinder Leakdown Test 
HD-35758-C NEWAY VALVE SEAT CUTTER SET 3.23 CYLINDER HEAD, Valve and Seat Refacing 
HD-38125-6 PACKARD TERMINAL CRIMP TOOL A.14 PACKARD METRI-PACK TERMINALS, Metri-Pack 
Terminal Crimps 
HD-38125-7 PACKARD TERMINAL CRIMPER A.8 DEUTSCH MINI TERMINAL REPAIR, Deutsch Mini 
Terminal Crimps 
HD-38125-7 PACKARD TERMINAL CRIMPER A.14 PACKARD METRI-PACK TERMINALS, Metri-Pack 
Terminal Crimps 
HD-38125-8 PACKARD CRIMPING TOOL A.14 PACKARD METRI-PACK TERMINALS, Metri-Pack 
Terminal Crimps 
HD-38125-8 PACKARD CRIMPING TOOL A.17 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 
HD-39301A STEERING HEAD BEARING CUP 2.21 STEERING HEAD BEARINGS, Removal 
REMOVER 
HD-39302 STEERING HEAD BEARING CUP 2.21 STEERING HEAD BEARINGS, Installation 
INSTALLER 
HD-39361-B SPROCKET SHAFT OIL SEAL INSTALLER |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank- 
case 
HD-39782-1 CYLINDER HEAD SUPPORT STAND 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39782-3 INTAKE SEAT ADAPTER 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39782-4 EXHAUST SEAT ADAPTER 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39782-B CYLINDER HEAD SUPPORT STAND КІТ 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Disassembly 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Valve and Seat Refacing 
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Assembly 
HD-39787A RIVET TOOL 2.32 TOUR-PAK SERVICE, Hinges 
HD-39847 REAMER T-HANDLE 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39964 REAMER LUBRICANT 3.23 CYLINDER HEAD, Valve Guide Replacement 
HD-39965-A DEUTSCH TERMINAL CRIMP TOOL A.6 DEUTSCH STANDARD TERMINAL REPAIR, Deutsch 
Standard Terminal Crimps 
HD-39969 ULTRA TORCH UT-100 A.17 SEALED SPLICE CONNECTORS, Sealed Splice 


Connector Repair 
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Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 
HD-41177 FORK TUBE HOLDER 2.19 FRONT FORK, Changing Fork Oil 
HD-41177 FORK TUBE HOLDER 2.19 FRONT FORK, Assembly 
HD-41182 FUEL PRESSURE GAUGE 4.18 FUEL PRESSURE TEST, Testing 
HD-41183 HEAT SHIELD ATTACHMENT A.17 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 
HD-41417 PROPANE ENRICHMENT KIT 4.21 INTAKE LEAK TEST, Leak Tester 
HD-41475 DEUTSCH CONNECTOR SERVICE КІТ |А.5 DEUTSCH ELECTRICAL CONNECTORS, Deutsch 
Connector Repair 
HD-41475-100 FLAT BLADE L-HOOK A.5 DEUTSCH ELECTRICAL CONNECTORS, Deutsch 
Connector Repair 
HD-41609 AMP MULTILOCK CRIMPER A.1 AMP MULTILOCK CONNECTORS, AMP Multilock 
Connector Repair 
HD-42135 T-30 I.P. (TORX PLUS) DRIVER 2.8 WHEEL LACING: 16 INCH FRONT RIM, General 
HD-42310 BENCH STAND 3.14 REMOVING ENGINE FROM CHASSIS, Procedure 
HD-42310 BENCH STAND 3.15 INSTALLING ENGINE IN CHASSIS, Procedure 
HD-42310-2 TWIN CAM 88 CRADLE 3.14 REMOVING ENGINE FROM CHASSIS, Procedure 
HD-4231 1 OIL FILTER WRENCH 1.6 ENGINE OIL AND FILTER, Changing Oil and Oil 
Filter 
HD-4231 1 OIL FILTER WRENCH 1.6 ENGINE OIL AND FILTER, Changing Oil and Oil 
Filter 
HD-42317-A PISTON PIN CIRCLIP 3.16 TOP END OVERHAUL: DISASSEMBLY, Piston 
REMOVER/INSTALLER 
HD-42317-A PISTON PIN CIRCLIP 3.17 TOP END OVERHAUL: ASSEMBLY, Piston 
REMOVER/INSTALLER 
HD-42320-B PISTON PIN REMOVER 3.16 TOP END OVERHAUL: DISASSEMBLY, Piston 
HD-42322 PISTON SUPPORT PLATE 3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
HD-42324-A CYLINDER TORQUE PLATES 3.16 TOP END OVERHAUL: DISASSEMBLY, Cylinder 
Head 
HD-42324-A CYLINDER TORQUE PLATES 3.23 CYLINDER HEAD, Inspection 
HD-42324-A CYLINDER TORQUE PLATES 3.24 CYLINDER, Cleaning 
HD-42325-A CAMSHAFT NEEDLE BEARING 3.26 CAM SUPPORT PLATE AND COVER, Cam Needle 
REMOVER/INSTALLER Bearings 
HD-42326-B CRANKSHAFT GUIDE 3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank- 
case 
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Right Crankcase Half 
REMOVER/INSTALLER BASE 
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Right Crankcase Half 
REMOVER/INSTALLER BASE 
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half 
REMOVER/INSTALLER BASE 
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half 
REMOVER/INSTALLER BASE 
HD-42879 ELECTRICAL CRIMPER TOOL A.7 DEUTSCH SOLID BARREL MINI TERMINAL 
REPAIR, Deutsch Solid Barrel Terminal Crimps 
HD-43646A ROLLING STAND 3.14 REMOVING ENGINE FROM CHASSIS, Procedure 
HD-43646A ROLLING STAND 3.15 INSTALLING ENGINE IN CHASSIS, Procedure 
HD-44060B WHEEL BEARING REMOVER/INSTALLER |2.11 SEALED WHEEL BEARINGS, Removal 
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PART NUMBER TOOL NAME NOTES 
HD-44061 FUEL PRESSURE GAUGE ADAPTER 4.18 FUEL PRESSURE TEST, Testing 
HD-44067A OIL FILTER WRENCH 1.6 ENGINE OIL AND FILTER, Changing Oil and Oil 
Filter 
HD-44358 FLYWHEEL SUPPORT FIXTURE 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
HD-45327 REAR FORK BEARING INSTALLER 2.24 REAR FORK, Disassembly and Assembly 
HD-45928 PACKARD MICRO-64 TERMINAL A.16 PACKARD MICRO-64 CONNECTORS, Packard 
REMOVER Micro-64 Connector Repair 
HD-45929 PACKARD MICRO-64 TERMINAL A.16 PACKARD MICRO-64 CONNECTORS, Packard 
CRIMPER Micro-64 Connector Repair 
HD-45961 IGNITION SWITCH CONNECTOR 2.44 INNER FAIRING: FLTR, Removal 
REMOVER 
HD-45961 IGNITION SWITCH CONNECTOR 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
REMOVER LOCK, FLHX, FLHT/C/U, FLTR 
HD-45962 IGNITION SWITCH ALIGNMENT TOOL 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 
HD-46282A FINAL DRIVE SPROCKET LOCKING TOOL |5.7 TRANSMISSION SPROCKET, Removal 
HD-46282A FINAL DRIVE SPROCKET LOCKING TOOL |5.7 TRANSMISSION SPROCKET, Installation 
HD-47248 LOWER ROCKER BOX WRENCH 3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker 
Covers 
HD-47250 INTAKE MANIFOLD WRENCH 4.13 INDUCTION MODULE, Removal 
HD-47258 UPPER ROCKER BOX WRENCH 3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker 
Covers 
HD-47856-1 INSTALLER 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-47856-2 PILOT 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-47856-3 ADAPTER 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-47856-6 NUT 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-47856-7 CROW'S FOOT WRENCH 6.7 MAIN DRIVE GEAR AND BEARING, Installation 
HD-47910 MAINSHAFT LOCKNUT WRENCH 5.7 TRANSMISSION SPROCKET, Removal 
HD-47910 MAINSHAFT LOCKNUT WRENCH 5.7 TRANSMISSION SPROCKET, Installation 
HD-47925 AXLE NUT TORQUE ADAPTER 1.13 REAR BELT DEFLECTION, Setting Belt Deflection 
HD-47925 AXLE NUT TORQUE ADAPTER 1.13 REAR BELT DEFLECTION, Setting Belt Deflection 
HD-47925 AXLE NUT TORQUE ADAPTER 2.5 REAR WHEEL, Removal 
HD-47932 MAIN DRIVE GEAR BEARING AND SEAL [6.7 MAIN DRIVE GEAR AND BEARING, Cleaning and 
INSTALLATION TOOL Inspection 
HD-47933 MAIN DRIVE GEAR SEAL INSTALLER 6.7 MAIN DRIVE GEAR AND BEARING, Mainshaft Seal 
Replacement 
HD-47941 CRANKSHAFT/CAMSHAFT SPROCKET |3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Cam 
LOCKING TOOL Support Plate and Cover 
HD-47941 CRANKSHAFT/CAMSHAFT SPROCKET |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Cam 
LOCKING TOOL Support Plate and Cover 
HD-47956 CAMSHAFT ASSEMBLY TOOL 3.26 CAM SUPPORT PLATE AND COVER, Camshafts 
HD-48114 MOLEX ELECTRICAL CONNECTOR TER-|A.9 MOLEX CONNECTORS, Molex Connector Repair 
MINAL REMOVER 
HD-48119 ELECTRICAL CRIMP TOOL A.9 MOLEX CONNECTORS, Crimp Terminal to Lead 
HD-48219 PRIMARY DRIVE LOCKING TOOL 5.4 DRIVE COMPONENTS, Removal 
HD-48262 O2 SENSOR SOCKET 4.15 OXYGEN SENSORS (O2), Removal 


IV TOOLS 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 
HD-48283 CRANKSHAFT ROTATING WRENCH 3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker 
Arm Support Plate 
HD-48646 CAM RING REMOVER/INSTALLER 4.6 FUEL TANK TOP PLATE, Removal 
HD-48650 DIGITAL TECHNICIAN II 1.16 BLEEDING BRAKES, Procedure 
HD-48650 DIGITAL TECHNICIAN II C.1 ABS MODULE, Installation 
HD-48650 DIGITAL TECHNICIAN II C.1 ABS MODULE, Installation 
HD-48921 REAR WHEEL COMPENSATOR 2.6 REAR WHEEL COMPENSATOR, Sprocket Bearing 
SPROCKET BEARING Replacement 
REMOVER/INSTALLER 
HD-59000B FORK OIL LEVEL GAUGE 2.19 FRONT FORK, Changing Fork Oil 
HD-94660-2 PILOT 5.7 TRANSMISSION SPROCKET, Removal 
HD-94660-2 PILOT 5.7 TRANSMISSION SPROCKET, Installation 
HD-9468 1-80 SPOKE WRENCH 2.12 TRUING LACED WHEELS, Lateral Truing 
HD-94804-57 ROCKER ARM BUSHING REAMER 3.21 ROCKER ARM SUPPORT PLATE, Cleaning and 
Inspection 
HD-95637-10 LONG BOLTS 6.7 MAIN DRIVE GEAR AND BEARING, Removal 
HD-95637-46B WEDGE ATTACHMENT 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
HD-95637-46B WEDGE ATTACHMENT 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 
HD-95637-46B WEDGE ATTACHMENT 6.7 MAIN DRIVE GEAR AND BEARING, Removal 


HD-95952-1 


THREADED CYLINDERS 


3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 


HD-95952-33C 


CONNECTING ROD CLAMPING TOOL 


3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 


HD-96333-51F 


PISTON RING COMPRESSOR 


3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 


HD-96796-47 


VALVE SPRING TESTER 


3.23 CYLINDER HEAD, Inspection 


HD-96921-52D 


OIL PRESSURE GAUGE SET 


3.7 OIL PRESSURE, Checking Oil Pressure 


HD-97225-55C 


SPROCKET SHAFT BEARING INSTALLER 


3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank- 
case 


HD-97225-55C 


SPROCKET SHAFT BEARING INSTALLER 


3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race 


HD-99500-80 WHEEL TRUING STAND 2.7 CHECKING RIM RUNOUT, Inspection 

HD-99500-80 WHEEL TRUING STAND 2.12 TRUING LACED WHEELS, Lateral Truing 

HD-99500-80 WHEEL TRUING AND BALANCING STAND | 2.13 CHECKING CAST WHEEL RUNOUT, Radial 
Runout 

J-5586A TRANSMISSION SHAFT RETAINING RING|6.6 TRANSMISSION ASSEMBLY, Disassembly 


PLIERS 


RS-25100-200 


NICE BEARING 


6.7 MAIN DRIVE GEAR AND BEARING, Removal 


RS-25100-200 


NICE BEARING 


6.7 MAIN DRIVE GEAR AND BEARING, Removal 


SNAP-ON BB200A 


BASIC VACUUM BRAKE BLEEDER 


1.16 BLEEDING BRAKES, Procedure 


SNAP-ON BB200A 


BASIC VACUUM BRAKE BLEEDER 


C.1 ABS MODULE, Removal 


SNAP-ON BB200A 


BASIC VACUUM BRAKE BLEEDER 


C.1 ABS MODULE, Installation 


SNAP-ON ЕС018 


OPEN END CROWFOOT 


3.15 INSTALLING ENGINE IN CHASSIS, Procedure 


SNAP-ON TT600-3 


SNAP-ON PICK 


A.13 PACKARD 630 METRI-PACK CONNECTORS, 630 
Metri-Pack Connector Repair 


ТАЗ60 


SNAP-ON TORQUE ANGLE GAUGE 


3.24 CYLINDER, Inspection 


TOOLS V 


NOTES 


VI TOOLS 
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FASTENER TORQUE VALUE NOTES 

2 inch diameter gauge nuts 10-20 in-Ibs 1.1-2.3 Nm  |2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 
tion 

2 inch diameter gauge nuts 10-20 in-Ibs 1.1-2.3 Мт  |7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, 2 Inch Diameter Gauges: Fuel 
Level, Ambient Air Temperature, Voltmeter, Oil 
Pressure 

ABS ECU-to-HCU fastener 35-45 т-Ю$ 4.0-5.1 Nm |C.1 ABS MODULE, Installation 

ABS module fastener 39-60 in-Ibs 4.4-6.8Nm |C.1 ABS MODULE, Installation 

Adjuster screw jam nut 72-120 in-Ibs 8.1-13.6 Nm 1.11 CLUTCH, Adjustment 

Air baffle hex screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm 2.20 AIR BAFFLE: FLTR, Air Baffle (FLTR) 

Air baffle hex screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm 2.20 AIR BAFFLE: FLTR, Air Baffle (FLTR) 

Air baffle screws (FLTR) 120-144 in-Ibs | 13.6-16.3 Nm |2.21 STEERING HEAD BEARINGS, Installation 

Air cleaner cover bracket screw 40-60 in-Ibs 4.5-6.8Nm |1.3 MAINTENANCE SCHEDULE, General 

Air cleaner cover bracket screws 40-60 in-Ibs 4.5-6.8Nm 1.9 AIR CLEANER AND EXHAUST 
SYSTEM, Installation/metric 

Air cleaner cover screw 36-60 in-Ibs 4.1-6.8 Nm |1.3 MAINTENANCE SCHEDULE, General 

Air cleaner cover screw 36-60 in-Ibs 4.1-6.8 Nm 1.9 AIR CLEANER AND EXHAUST 
SYSTEM, Installation/Use Loctite Medium Strength 
Threadlocker 243 (Blue) 

Air deflector bolts 25-35 in-Ibs 2.8-4.0Nm |2.40 AIR DEFLECTORS, Mid-Frame Air Deflectors 

Air deflector screws 25-30 in-Ibs 2.8-34Мт 12.40 AIR DEFLECTORS, Air Deflectors (FLHTCU) 

Air valve mount hex nut 40-50 in-Ibs 4.5-5.6 Мт 2.22 REAR AIR SUSPENSION, Check for Air 
Leaks 

Auxiliary lamp bracket to fork bracket 15-20 ft-lbs 20-27 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

screws tion 

Auxiliary lamp bracket to fork bracket 15-20 ft-lbs 20-27 Nm 7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

screws (FLHT/C/U) iary Lamp Bracket 

Auxiliary lamp bracket to fork bracket 72-108 in-Ibs 8.1-12.2 Nm |7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

stud acorn nuts (FLHR/C) iary Lamp Bracket 

Auxiliary lamp flange nut 15-18 ft-lbs 20.3-24.4 Nm [1.23 HEADLAMP ALIGNMENT, Auxiliary Lamp 
Alignment 

Banjo bleeder bolts to calipers 17-19 ft-lbs 23.1-25.8 Nm |С.3 ABS BRAKE LINES, ABS Module to Front 
Brake Calipers 

Banjo bleeder bolt to caliper 17-19 ft-lbs 23.1-25.8 Nm 2.15 FRONT BRAKE CALIPER, Installation 

Banjo bleeder bolt to front brake caliper| 17-19 ft-lbs 23.1-25.8 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 

Banjo bolt to ABS module 12.5-14.5 ft-lbs | 16.9-19.7 Nm |C.1 ABS MODULE, Installation 

Banjo bolt to ABS module 12.5-14.5 ft-lbs | 16.9-19.7 Nm |С.3 ABS BRAKE LINES, Front Master Cylinder to 
ABS Module 

Banjo bolt to ABS module 12.5-14.5 ft-lbs | 16.9-19.7 Nm С.З ABS BRAKE LINES, ABS Module to Front 
Brake Calipers 

Banjo bolt to ABS module 12.5-14.5 ft-lbs | 16.9-19.7 Nm |С.3 ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module 

Banjo bolt to ABS module 12.5-14.5 ft-lbs | 16.9-19.7 Nm С.З ABS BRAKE LINES, ABS Module to Rear 
Brake Caliper 

Banjo bolt to caliper 17-19 ft-lbs 23.1-25.8 Nm |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Banjo bolt to caliper 17-19 ft-lbs 23.1-25.8 Nm |2.17 REAR BRAKE CALIPER, Installation 

Banjo bolt to front master cylinder 12.5-14.5 ft-lbs | 16.9-19.7 Мт |С.З ABS BRAKE LINES, Front Master Cylinder to 
ABS Module 


Vil 


TORQUE VALUES 
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FASTENER TORQUE VALUE NOTES 

Banjo bolt to master cylinder 13-15 ft-lbs 17.6-20.3 Nm 2.14 FRONT BRAKE MASTER CYL- 
INDER, Assembly and Installation 

Banjo bolt to master cylinder 13-15 ft-lbs 17.6-20.3 Nm 2.16 REAR BRAKE MASTER CYL- 
INDER, Assembly and Installation 

Banjo bolt to master cylinder 12.5-14.5 ft-lbs | 16.9-19.7 Nm |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Banjo bolt to master cylinder 12.5-14.5 ft-lbs | 17.0-19.7 Nm С.З ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module 

Banjo bolt to master cylinder reservoir | 12.5-14.5 ft-lbs | 17.0-19.7 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 

Banjo bolt to rear caliper 17-19 ft-lbs 23.1-25.8 Nm С.З ABS BRAKE LINES, ABS Module to Rear 
Brake Caliper 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm  |1.3 MAINTENANCE SCHEDULE, General 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm |1.17 BATTERY MAINTENANCE, Battery 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm |1.17 BATTERY MAINTENANCE, Battery 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm  |7.9 STARTER, Installation 

Battery terminal bolt 60-70 in-Ibs 6.8-7.9 Nm | 7.22 ALTERNATOR, Installation 

Battery tray screws 72-96 in-Ibs 8.1-10.8 Nm |2.51 REAR FRAME, Rear Frame 

Battery tray screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Battery Tray 

Brake caliper (front) mounting screws 28-38 ft-lbs 37.9-51.5 Nm 1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/metric 

Brake caliper (front) mounting screws 28-38 ft-lbs 37.9-51.5 Nm 2.15 FRONT BRAKE CALIPER, Installation/metric 

Brake caliper (rear) socket head screws, 43-48 ft-lbs 58.3-65.1 Nm- |2.5 REAR WHEEL, Installation/metric 

Brake caliper (rear) to caliper bracket 43-48 ft-lbs 58.3-65.1 Nm- | 1.15 BRAKE PADS AND DISCS, Brake Pad 

screws Replacement/metric 

Brake caliper (rear) to caliper bracket 43-48 ft-lbs 58.3-65.1 Nm |2.17 REAR BRAKE CALIPER, Installation/metric 

screws 

Brake caliper bleeder valve 80-100 in-Ibs 9.0-11.3 Nm |1.16 BLEEDING BRAKES, Procedure 

Brake caliper pad pin 75-102 in-Ibs 8.5.-11.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Brake caliper pad pin 75-102 in-Ibs 8.5-11.5 Nm 1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/Always use new pin 

Brake caliper pad pin 75-102 in-Ibs 8.5-11.5 Nm 1.15 BRAKE PADS AND DISCS, Brake Pad 
Replacement/Always use new pin 

Brake disc (front) screws 16-24 ft-lbs 22-33 Nm 2.4 FRONT WHEEL, Installation/Always use new 
Screws 

Brake disc (rear) screws 30-45 ft-lbs 41-61 Nm 2.5 REAR WHEEL, Installation/Always use new 
Screws 

Brake light switch bracket fastener 80-100 in-Ibs 9.0-11.3 Nm |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Brake light switch bracket fastener 80-100 in-Ibs 9.0-11.3 Nm |С.З ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module 

Brake line bracket flange screw 20-30 in-Ibs 2.3-3.4 Мт |C.3 ABS BRAKE LINES, Front Master Cylinder to 
ABS Module 

Brake line bracket flange screw 20-30 in-Ibs 2.3-3.4 Мт |C.3 ABS BRAKE LINES, ABS Module to Front 
Brake Calipers 

Brake line bracket to lower fork bracket | 120-180 in-Ibs | 13.6-20.3 Nm |2.21 STEERING HEAD BEARINGS, Installation 

Screw 


ҮШ TORQUE VALUES 
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FASTENER TORQUE VALUE NOTES 

Brake pedal shaft locknut 15-20 ft-lbs 20-27 Nm 2.16 REAR BRAKE MASTER CYL- 
INDER, Assembly and Installation 

Brake pedal shaft locknut 15-20 ft-lbs 20-27 Nm 2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Brake pedal shaft locknut 15-20 ft-lbs 20-27 Nm C.3 ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module 

Breather assembly bolts 90-120 in-Ibs | 10.2-13.6 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Breather 
Assembly 

Breather bolts 22-24 ft-lbs 29.8-32.5 Nm |4.4 AIR CLEANER ASSEMBLY, Installation/metric 

Cam chain tensioner fasteners 100-120 in-Ibs | 11.3-13.6 Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam cover screws 125-155 т-Ш№Ю$ | 14.1-17. Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam support plate screws 90-120 in-Ibs 10.2-13.6 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Cam support plate screws 90-120 in-Ibs 10.2-13.6 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

CB module to radio screw 35-45 in-Ibs 4.0-5.1 Nm |7.33 ADVANCED AUDIO SYSTEM, Radio (Storage 
Box) 

CB module to radio screw 35-45 in-Ibs 4.0-5.1 Nm 7.33 ADVANCED AUDIO SYSTEM, CB Module 

Chain tensioner fasteners 15-19 ft-lbs 20.3-25.8 Nm [5.4 DRIVE COMPONENTS, Installation 

Charcoal canister screws 10-15 in-Ibs 1.1-1.7 Nm. [4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister/metric 

CKP sensor mount screw 90-120 in-Ibs 10.2-13.6 Мт |7.21 CRANKSHAFT POSITION SENSOR 
(CKP), Installation 

Clutch adjuster screw locknut 72-120 in-Ibs 8.1-13.6 Мп |1.3 MAINTENANCE SCHEDULE, General 

Clutch cable fitting 90-120 in-Ibs | 10.2-13.6 Nm 2.25 CLUTCH CABLE, Installation 

Clutch cable fitting 90-120 in-Ibs | 10.2-13.6 Nm |6.5 CLUTCH RELEASE COVER, Assembly and 
Installation 

Clutch diaphragm spring retainer bolts | 90-110 in-Ibs 10.2-12.4 Nm 5.6 CLUTCH, Clutch Pack Only 

Clutch hub mainshaft nut 70-80 ft-Ibs 94.9-108.5 Nm |5.4 DRIVE COMPONENTS, Installation 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2 Nm |1.3 MAINTENANCE SCHEDULE, General 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2 Nm |1.7 PRIMARY CHAIN, Chaincase Lubricant 

Clutch inspection cover screws 84-108 in-Ibs 9.5-12.2Nm |1.11 CLUTCH, Adjustment 

Clutch lever bracket handlebar clamp 72-108 in-Ibs 8-12 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

screws tion 

Clutch release cover screws 84-108 in-Ibs 9.5-12.2 Nm |6.5 CLUTCH RELEASE COVER, Assembly and 
Installation 

Compensating sprocket bolt 100 ft-lbs 135.7 Nm 5.4 DRIVE COMPONENTS, Installation/Initial 
torque then back off one turn. 

Compensating sprocket bolt 140 ft-lbs 190.0 Nm 5.4 DRIVE COMPONENTS, Installation/Final 
torque 

Console rear bracket screws 20-30 in-Ibs 2.7-3.4 Nm |4.5 FUEL TANK, Installation 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm  |4.5 FUEL TANK, Installation 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm 4.5 FUEL TANK, Evaporative Emissions Tube: 
Non-CA Models/metric 

Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm 4.6 FUEL TANK TOP PLATE, Installation/metric 


TORQUE VALUES IX 
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FASTENER TORQUE VALUE NOTES 
Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Nm |4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Fuel Vapor Vent Tube/metric 
Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Мт |7.31 GAUGES AND INSTRUMENTS: 
FLHR/C, Speedometer 
Console-to-tank screw 36-60 in-Ibs 4.1-6.8 Мт |7.32 INDICATOR LAMPS: FLHR/C, Indicator 
Lamps 
Cover bracket screws 40-60 in-Ibs 4.5-6.8 Nm |4.4 AIR CLEANER ASSEMBLY, Installation/metric 
Cover screw 36-60 in-Ibs 4.1-6.8 Мт |4.4 AIR CLEANER ASSEMBLY, Installation/Use 
Loctite Medium Strength Threadlocker 243 (Blue) 
Crankcase bolts, final 15-19 ft-lbs 20.3-25.8 Nm |3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Crankcase 
Crankcase bolts, initial 10 ft-lbs 13.6 Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Crankcase 
Crankcase pipe plugs 120-144 т-№$ | 13.6-16.3 Nm |3.28 CRANKCASE, Pipe Plug and Oil Fittings 
Crankcase to front engine mounting 36-40 ft-lbs 48.8-54.2 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 
bracket nuts cedure 
Crank sprocket bolt, final torque 24 ft-lbs 32.5 Nm 3.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 
Crossover pipe hanger bracket 84-132 in-Ibs 9.5-14.9 Nm |3.30 OIL PAN, Installation 
Crossover pipe hanger bracket 84-132 in-Ibs 9.5-14.9 Nm |4.19 EXHAUST SYSTEM, System Installation 
Crossover support clamp-to-transmission| 14-18 ft-lbs 19.0-24.4 Nm |4.19 EXHAUST SYSTEM, System Installation 
bracket fastener 
Cylinder head bolts, final 15-17 ft-lbs 20.3-23.0 Мт. |3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
Head/See special method to tighten 
Cylinder head bolts, final 15-17 ft-lbs 20.3-23.1 Nm |3.24 CYLINDER, Inspection 
Cylinder head bolts, initial 120-144 in-Ibs | 13.5-16.2 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder 
Head/See special method to tighten 
Cylinder head bolts, initial 120-144 in-Ibs | 13.6-16.3 Nm |3.24 CYLINDER, Inspection 
Cylinder head flange adapter screws 96-144 in-Ibs | 10.9-16.3 Nm 4.13 INDUCTION MODULE, Installation/metric 
Cylinder head flange adapter screws 96-144 in-Ibs | 10.9-16.3 Nm |4.13 INDUCTION MODULE, Installation/metric 
Cylinder stud 10-20 ft-lbs 3.6-27.1 Nm |3.28 CRANKCASE, Cylinder Studs 
Diaphragm spring retainer bolts 90-110 in-Ibs 10.2-12.4 Nm |5.6 CLUTCH, Clutch Pack and Bearing 
Electrical caddy (left) screws 72-96 in-Ibs 8.1-10.9 Nm |4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister/metric 
Engine guard T40 TORX screws 15-20 ft-lbs 20.3-27.1 Nm 2.36 LOWER FAIRING AND ENGINE 
GUARD, Engine Guard 
Engine mount bracket fasteners 36-40 ft-lbs 48.8-54.2 Nm |2.54 FRONT ENGINE MOUNT, Installation 
Engine mount end cap fasteners 42-48 ft-lbs 56.9-65.0 Nm |2.54 FRONT ENGINE MOUNT, Installation 
Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 
Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.6 ENGINE OIL AND FILTER, Changing Oil and 
Oil Filter 
Engine oil drain plug 14-21 ft-lbs 19.0-28.5 Nm 3.30 OIL PAN, Installation/Clean plug before 
installation 
Engine to front engine mounting bracket} 36-40 ft-lbs 49-54 Nm 1.24 ENGINE MOUNTS, Inspection 
ET sensor 120-180 in-Ibs | 13.6-20.3 Nm 4.12 ENGINE TEMPERATURE SENSOR 
(ET), Installation 
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Exhaust crossover pipe clamp 25-30 ft-lbs 33.9-40.7 Nm 4.19 EXHAUST SYSTEM, System Installa- 
tion/Always use a new clamp 

Exhaust flange adapter nuts 100-120 in-Ibs | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 т-№$ | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 in-Ibs | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust flange adapter nuts 100-120 in-Ibs | 11.3-13.6 Nm |4.19 EXHAUST SYSTEM, System Installation 

Exhaust heat shield worm drive clamp 20-40 in-Ibs 2.3-4.5 Мт |4.19 EXHAUST SYSTEM, System Installation 

Screw 

Exhaust side bracket carriage bolt 20-25 ft-lbs 27.1-33.9 Мт 4.19 EXHAUST SYSTEM, System Installation 

Exhaust valve actuator fasteners 32-40 in-Ibs 3.6-4.5Nm 4.20 ACTIVE EXHAUST (HDI), Exhaust Valve 
Actuator 

Fairing bracket/steering head thru bolt 20-30 ft-lbs 27.1-40.7 Nm 2.44 INNER FAIRING: FLTR, Installation 

locknuts (FLTR) 

Fairing cap screws 25-30 in-Ibs 2.8-3.4Nm [2.38 FAIRING CAP: FLHX, FLHT/C/U, Fairing Cap 

Fairing cap screws 25-30 in-Ibs 2.8-3.4 Nm 17.19 FAIRING CAP SWITCHES: 
ҒІНТСЛ), Installation 

Fairing speaker lower screw (FLHX, 22-28 in-lbs 2.5-3.2 Nm [2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

FLHTC/U) tion 

Fairing speaker lower screw (FLHX, 22-28 in-Ibs 2.5-3.2 Nm 7.33 ADVANCED AUDIO SYSTEM, Front Fairing 

FLHTC/U) Speakers 

Fairing speaker upper screws (FLHX, 35-50 in-Ibs 4.0-5.7 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 

FLHTC/U) tion 

Fairing speaker upper screws (FLHX, 35-50 in-Ibs 4.0-5.7 Nm. | 7.33 ADVANCED AUDIO SYSTEM, Front Fairing 

FLHTC/U) Speakers 

Fork bracket pinch bolt 53-57 ft-Ibs 71.9-77.3 Nm 1.21 STEERING HEAD BEARINGS, Adjustment 

Fork bracket pinch bolt 53-57 ft-Ibs 71.9-77.3 Nm 2.19 FRONT FORK, Installation 

Fork cap bolt 60-70 ft-lbs 81.4-94.9 Nm |2.19 FRONT FORK, Installation 

Fork damper tube screw (6mm) 132-216 т-№$ | 14.9-24.4 Nm |2.19 FRONT FORK, Assembly 

Fork lock screws (FLHR/C) 36-60 in-Ibs 4.1-6.8 Мт |7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Fork oil drain plug 72-96 in-Ibs 8-11 Nm 2.19 FRONT FORK, Changing Fork Oil 

Fork stem nut 70-80 ft-lbs 94.9-108.4 Nm |1.21 STEERING HEAD BEARINGS, Adjust- 
ment/Anti-seize 

Fork stem nut 70-80 ft-lbs 94.9-108.4 Nm |1.21 STEERING HEAD BEARINGS, Adjust- 
ment/Anti-seize 

Fork stem nut 70-80 ft-lbs 95-109 Nm |2.21 STEERING HEAD BEARINGS, Installation 

Fork tube plug 60-70 ft-lbs 81.4-94.9Nm |2.19 FRONT FORK, Changing Fork Oil 

Frame cover fastener, rear 15-20 ft Ibs 20.3-27.1 Nm |2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

Frame cover fastener, rear 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Front axle holder nuts 132-180 in-Ibs | 14.9-20.3 Nm |2.4 FRONT WHEEL, Installation/metric 

Front axle nut 60-65 ft-lbs 81.4-88.1 Nm |2.4 FRONT WHEEL, Installation/metric 

Front brake caliper mounting screws 28-38 ft-lbs 37.9-51.5 Nm |С.2 WHEEL SPEED SENSORS, Front Wheel 
Speed Sensor 

Front brake line bracket screw 120-180 in-Ibs | 13.6-20.3 Nm |2.14 FRONT BRAKE MASTER CYLINDER, Front 
Brake Line - Non-ABS Equipped 
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Front brake line-to-lower fork bracket 120-180 in-Ibs | 13.6-20.3 Nm |С.3 ABS BRAKE LINES, ABS Module to Front 

fastener Brake Calipers 

Front cylinder head exhaust flange nut 9-18 in-Ibs 1-2 Nm 4.19 EXHAUST SYSTEM, System Installation 

Front engine mount end cap fastener 42-48 ft-lbs 56.9-65.0 Nm [1.24 ENGINE MOUNTS, Inspection 

Front engine mount fasteners 40-50 ft-lbs 54.2-67.8 Nm |2.54 FRONT ENGINE MOUNT, Installation 

Front fender mount screws 16-20 ft-lbs 22-27 Nm 2.48 FRONT FENDER, Installation 

Front fender tip lamp bracket screws 20-25 in-Ibs 2.3-2.8 Nm  |7.15 FENDER ТИР LAMPS, Front Fender Tip Lamp 

Front fender tip lamp bracket screws 20-25 in-Ibs 2.3-2.8 Nm |7.15 FENDER ТИР LAMPS, Front Fender Tip Lamp 
Jumper Harness 

Front fender tip lamp trim strip tee bolt 10-15 in-Ibs 1.1-1.7 Nm | 7.15 FENDER ТР LAMPS, Front Fender Tip Lamp 

nuts Jumper Harness 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm  |1.14 BRAKES, Fluid Inspection 

Screws 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm 1.15 BRAKE PADS AND DISCS, Brake Pad 

Screws Replacement 

Front master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm 1.16 BLEEDING BRAKES, Procedure 

Screws 

Front stabilizer link eyelet 18-22 ft-lbs 24.4-29.9 Nm [1.24 ENGINE MOUNTS, Inspection 

Front stabilizer link eyelet 18-22 ft-lbs 24.4-29.9 Nm [1.24 ENGINE MOUNTS, Inspection 

Front turn signal lamp bracket stud acorn} 40-50 in-Ibs 4.5-5.7 Nm 2.41 UPPER FAIRING AND WINDSHIELD: 

nuts (FLTR) FLTR, Outer Fairing 

Front turn signal lamp mounting bracket} 30-60 in-Ibs 4.1-6.8 Nm . |7.16 TURN SIGNAL LAMPS, Front Turn Signal 

screws (FLHR/C, FLHT/C/U) Lamp 

Front turn signal lamp mounting bracket} 15-20 ft-lbs 20-27 Nm 7.16 TURN SIGNAL LAMPS, Front Turn Signal 

screws (FLHX) Lamp 

Fuel supply line quick-connect fitting 22-26 ft-lbs 29.8-35.3 Nm 4.5 FUEL TANK, Fuel Supply Check 
Valve/Tube/metric 

Fuel supply tube clamp screw 66-82 in-Ibs 7.5-9.3 Nm |4.16 FUEL INJECTORS, Installation/metric 

Fuel tank console screws 36-60 in-Ibs 4.1-6.8 Nm . 7.33 ADVANCED AUDIO SYSTEM, Front Headset 
Receptacle 

Fuel tank front screws 15-20 ft-lbs 20.3-27.1 Nm _ |4.5 FUEL TANK, Installation 

Fuel tank rear bracket screws 15-20 ft-lbs 20.3-27.1 Nm _ |4.5 FUEL TANK, Installation 

Guard to frame screws 32-36 ft-lbs 43.4-48.8 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Handlebar clamp screws 72-80 in-lbs 8-9 Nm 4.10 TWIST GRIP SENSOR, Installation/metric 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8-12 Nm 2.26 HANDLEBARS, Adjustment 

Screws 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8.0-12.0 Nm |7.40 HANDLEBAR SWITCH ASSEM- 

Screws BLIES, Assembly: Left Side Handlebar Switches 

Handlebar clamp to clutch lever bracket} 72-108 in-Ibs 8.0-12.0 Nm | 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 

Screws ation 

Handlebar clamp to clutch lever bracket! 60-80 in-Ibs 6.8-9.0 Nm 1|2.25 CLUTCH CABLE, Installation 

T27 TORX screws 

Handlebar clamp to master cylinder 72-80 in-Ibs 8-9 Nm 2.26 HANDLEBARS, Adjustment 

reservoir screws 

Handlebar clamp to master cylinder 72-80 in-Ibs 8.0-9.0 Nm |7.40 HANDLEBAR SWITCH ASSEM- 

Screws BLIES, Assembly: Right Side Handlebar Switches 
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Handlebar clamp to master cylinder 72-80 in-lbs 8.0-9.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 

screws ation 

Handlebar lower clamp bolts (risers) 30-40 ft-lbs 40.7-54.2 Nm |2.26 HANDLEBARS, Rubber Mounts 

Handlebar switch housing screw 35-45 in-Ibs 4.0-5.1 Nm 1.3 MAINTENANCE SCHEDULE, General 

Handlebar switch housing screws 35-45 in-Ibs 4-5 Nm 4.10 TWIST GRIP SENSOR, Installation/metric 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm |7.40 HANDLEBAR SWITCH ASSEM- 
BLIES, Assembly: Right Side Handlebar Switches 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm |7.40 HANDLEBAR SWITCH ASSEM- 
BLIES, Assembly: Left Side Handlebar Switches 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 
ation 

Handlebar switch housing screws 35-45 in-Ibs 4.0-5.0 Nm 7.40 HANDLEBAR SWITCH ASSEMBLIES, Install- 
ation 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Adjustment 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Installation 

Handlebar upper clamp screws 16-20 ft-lbs 21.7-27.1 Nm 2.26 HANDLEBARS, Installation 

Harness ground stud flange nuts 50-90 in-Ibs 5.7-10.2 Nm |7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1)/(10 mm) 

Harness ground stud flange nuts 50-90 in-Ibs 5.7-10.2 Nm |7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1)/(10 mm) 

Headlamp door screw 9-18 in-Ibs 1.0-2.0 Мт 2.48 FRONT FENDER, Installation 

Headlamp door screw 9-18 in-Ibs 1.0-2.0 Nm 7.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 
Assembly 

Headlamp housing Phillips screws 9-18 in-Ibs 1.0-2.0 Nm... 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

Headlamp housing Phillips screws 9-18 in-Ibs 1.0-2.0Nm 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

Headlamp housing screws (FLHR/C/S) 9-18 in-Ibs 1.0-2.0 Мт |2.48 FRONT FENDER, Installation 

Headlamp housing screws (FLHR/C) 9-18 in-Ibs 1.0-2.0 Мт |7.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 
Assembly 

Headlamp nacelle handlebar chrome 15-20 in-Ibs 1.7-2.3 Nm _ 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

strip flange nut 

Headlamp nacelle handlebar clamp 10-20 in-Ibs 1.1-2.3 Nm 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

shroud Phillips screws 

Headlamp nacelle handlebar clamp 10-20 in-Ibs 1.1-2.3 Nm 2.47 HEADLAMP NACELLE: FLHR/C, Installation 

shroud Phillips screws 

Headlamp nacelle to fork bracket stud 72-108 in-Ibs 8.1-12.2 Nm |2.47 HEADLAMP NACELLE: FLHR/C, Installation 

acorn nuts 

Headlamp retaining ring screws (FLXH,| 23-28 in-Ibs 2.6-3.2 Мт 7.11 HEADLAMP: ALL EXCEPT FLTR, Headlamp 

FLHT/C/U) Assembly 

Horn bracket acorn nut 80-120 in-Ibs 9.0-13.6 Nm |7.27 HORN, Installation 

Horn bracket to cylinder head screws 35-40 ft-lbs 48-54 Nm 4.13 INDUCTION MODULE, Installation/metric 

Horn bracket to cylinder head screws 35-40 ft-lbs 48-54 Nm 7.35 MAIN WIRING HARNESS, Installation: All 
Models (Part 1) 

Horn stud flange nut 80-100 in-Ibs 9.0-11.3 Nm |7.27 HORN, Installation 

Ignition coil screws 32-40 in-Ibs 3.6-4.5 Nm 7.5 IGNITION COIL, Installation 

Ignition switch housing nut 125-150 in-lIbs | 14.1-16.9 Nm |7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 
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Ignition switch housing screws 36-60 in-Ibs 4.1-6.8 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 

Ignition switch screws (FLHR/C) 20-30 in-Ibs 2.3-34Мт 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Instrument bezel screws 25-35 in-Ibs 2.8-4.0 Мт  |7.201NSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Instrument bezel screws (FLTR) 25-35 in-Ibs 2.8-4.0Nm 12.42 INSTRUMENT BEZEL: FLTR, Bezel 

Instrument console screws 36-60 in-Ibs 4.1-6.8 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHR/C 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 7.20 INSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 7.20 INSTRUMENT NACELLE SWITCHES: 
FLTR, Installation 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 2.43 INSTRUMENT NACELLE: FLTR, Instrument 

(FLTR) Nacelle 

Instrument nacelle to fork bracket screws| 15-20 ft-lbs 20-27 Nm 2.43 INSTRUMENT NACELLE: FLTR, Instrument 

(FLTR) Nacelle 

Jiffy stand bracket fasteners 36-42 ft-lbs 48.8-57.0 Nm |2.53 JIFFY STAND, Jiffy Stand Bracket 

Jiffy stand interlock sensor fastener 96-120 in-Ibs | 10.8-13.6 Мт |2.53 JIFFY STAND, Jiffy Stand Interlock 
Sensor/Use Loctite Medium Strength Threadlocker 
243 (blue) if reusing screw 

Jiffy stand leg stop hex screw 15-20 ft-lbs 20.3-27.1 Nm [2.53 JIFFY STAND, Installation 

Left electrical caddy fastener 72-96 in-Ibs 8.1-10.8 Nm |.|2.51 REAR FRAME, Rear Frame 

Left-side caddy mounting screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Left Side Caddy 

License plate bracket screws 60-80 in-Ibs 6.8-9.0 Мт |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket 

License plate bracket screws 60-80 in-Ibs 6.8-9.0 Мт |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket 

Lifter cover screws 90-120 in-Ibs | 10.2-13.6 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Push 
Rods, Lifters and Covers 

Long post jam nut 65-80 in-Ibs 7.3-9.0 Мт |7.10 STARTER SOLENOID, Solenoid Contacts 

Lower fairing clip stud flange nuts 35-40 in-Ibs 4.0-4.5 Nm 2.36 LOWER FAIRING AND ENGINE 
GUARD, Lower Fairing (FLHTCU) 

Lower fairing glove box tray T20 TORX 20-25 in-Ibs 2.9-2.8Nm 12.36 LOWER FAIRING AND ENGINE 

Screws GUARD, Lower Fairing (FLHTCU) 

Lower fairing glove box tray T20 TORX 20-25 in-Ibs 2.9-2.8Nm 12.36 LOWER FAIRING AND ENGINE 

Screws GUARD, Lower Fairing (FLHTCU) 

Lower fairing to engine guard clamp T40| 90-100 т-№$ | 10.2-11.3 Nm |2.36 LOWER FAIRING AND ENGINE 

TORX screws GUARD, Lower Fairing (FLHTCU) 

Luggage rack fastener 15-20 ft Ibs 20.3-27.1 Nm 2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

Luggage rack screws 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Mainshaft/countershaft nuts 55-65 ft-lbs 74.6-88.2 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly 

Master cylinder reservoir cover 7-10 in-Ibs 0.8-1.1 Nm 1.3 MAINTENANCE SCHEDULE, General 

Master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm 1.3 MAINTENANCE SCHEDULE, General 

Master cylinder reservoir handlebar 72-84 in-Ibs 8.1-9.5Nm . 2.14 FRONT BRAKE MASTER CYL- 

clamp screws INDER, Assembly and Installation 

Mirror flange nut (FLHX) 30-40 in-Ibs 3.4-445Мт 2.27 MIRRORS, FLHX/metric 
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Mirror stem acorn nut 60-96 in-Ibs 6.8-10.8 Nm |2.27 MIRRORS, All Models Except FLHX/metric 

Muffler clamp 38-43 ft-lbs 51.5-58.3 Nm |4.19 EXHAUST SYSTEM, Mufflers 

Neutral switch 120-180 in-Ibs | 13.6-20.3 Nm 6.8 TRANSMISSION CASE, Installation 

Neutral switch 120-180 in-Ibs | 13.6-20.3 Nm |7.24 NEUTRAL SWITCH, Installation 

O2 sensor 30-44 ft-lbs 40.7-59.7 Nm |4.15 OXYGEN SENSORS (02), Installation/metric 

Oil pan fasteners 84-132 in-Ibs 9.5-14.9 Nm |3.30 OIL PAN, Installation/Torque sequence 

Oil pan tapered plug 18-22 ft-lbs 24.4-29.8 Nm |3.30 OIL PAN, Installation/Apply Loctite Pipe 
Sealant With Teflon 565 (P/N 99818-97) 

Oil pressure sender 96-120 in-Ibs 11-14 Nm 7.25 OIL PRESSURE SWITCH AND 
SENDER, Installation 

Oil pressure switch 96-120 in-Ibs 11-14 Nm 7.25 OIL PRESSURE SWITCH AND 
SENDER, Installation 

Oil pump screws, initial torque 40-45 in-Ibs 4.5-5.1 Nm 13.19 BOTTOM END OVERHAUL: 
ASSEMBLY, Cam Support Plate and Cover 

Outer fairing long screws (FLTR) 10-15 in-Ibs 1.1-1.7 Nm 12.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Outer Fairing 

Outer fairing screws (FLHX, FLHT/C/U)| 20-30 in-Ibs 2.3-3.4 Мт |2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U, Outer Fairing and Windshield 

Outer fairing short screws (FLTR) 6-12 in-Ibs 0.7-1.4 Мт 2.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Outer Fairing 

Passenger footboard/footrest fastener 36-42 ft-lbs 48.8-56.9 Nm |2.52 FOOTBOARDS AND FOOTRESTS, Pas- 
senger Footboard 

Passenger footboard/footrest fastener 36-42 ft-lbs 48.8-56.9 Nm |2.52 FOOTBOARDS AND FOOTRESTS, Pas- 
senger Footrest: FLHX 

Passenger footrest pad socket head 15-20 ft-lbs 20-27 Nm 2.52 FOOTBOARDS AND FOOTRESTS, Pas- 

screw (FLHX) senger Footrest: FLHX/Use Loctite Medium 
Strength Threadlocker 243 (blue) 

Piston jet screws 25-35 in-Ibs 2.8-3.9 Мт |3.28 CRANKCASE, Right Crankcase Half 

Primary cam sprocket flange bolts, final 34 ft-lbs 46.1 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 

Primary cam sprocket flange bolts, initial 15 ft-lbs 20.3 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 

Primary cam sprocket flange bolts, initial 15 ft-lbs 20.3 Nm 3.19 BOTTOM END OVERHAUL: 

torque ASSEMBLY, Cam Support Plate and Cover 

Primary chaincase drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Primary chaincase drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.7 PRIMARY CHAIN, Chaincase Lubricant 

Primary cover fasteners 108-120 т-№$ | 12.2-13.6 Nm |5.3 PRIMARY CHAINCASE COVER, Installa- 
tion/See sequence in the procedure 

Radio (storage box) to support bracket | 35-45 in-Ibs 4.0-5.1 Nm |7.33 ADVANCED AUDIO SYSTEM, Radio (Storage 

Screws Box) 

Radio bracket/inner fairing to fairing 96-144 in-Ibs 10.9-16.3 Nm 2.44 INNER FAIRING: FLTR, Installation 

bracket stud locknuts (FLTR) 

Radio mounting screw 35-45 in-Ibs 4.0-5.1 Nm |7.35 MAIN WIRING HARNESS, Installation: FLHX, 
FLHT/C/U (Part 2) 

Radio support bracket screws 35-45 in-Ibs 4.0-5.1 Nm 7.18 IGNITION/LIGHT KEY SWITCH AND FORK 
LOCK, FLHX, FLHT/C/U, FLTR 

Rail clamp screws 30-50 in-Ibs 3.0-6.0 Nm 2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 
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Rear axle cone nut 15-20 ft-lbs 20-27 Nm 1.13 REAR BELT DEFLECTION, Setting Belt 
Deflection/For belt adjustment only 

Rear axle cone nut 95-105 ft-lbs | 128.8-142.4 Nm |1.13 REAR BELT DEFLECTION, Setting Belt 


Deflection 


Rear axle cone nut (preliminary) 15-20 ft-lbs 20-27 Nm 2.5 REAR WHEEL, Installation/metric 

Rear brake light switch 12-15 ft-lbs 16.3-20.3 Мт |2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped/Use Loctite Pipe 
Sealant with Teflon 565 

Rear brake light switch 12-15 ft-lbs 16.3-20.3 Nm |С.З ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module/Use Loctite Pipe Sealant with Teflon 
565 

Rear cylinder head exhaust flange nut 9-18 in-Ibs 1-2 Nm 4.19 EXHAUST SYSTEM, System Installation 

Rear fascia flange nuts (FLHX) 30-45 in-Ibs 3.4-5.1 Nm 2.50 REAR FASCIA: FLHX, Installation 

Rear fascia flange nuts (FLHX) 30-45 in-Ibs 3.4-5.1 Nm 2.50 REAR FASCIA: FLHX, Stud Plate 

Rear fascia lamp screws (FLHX) 18-22 in-lbs 2.0-2.5 Nm 2.50 REAR FASCIA: FLHX, Installation 

Rear fender lights harness stud plate 60-96 in-Ibs 6.8-10.9 Nm |7.14 TAIL LAMP, Rear Fender Lights Harness 

flange nuts 

Rear fender mounting screws 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

Rear fender support-to-fender nut 45-85 in-Ibs 5.1-9.6 Nm 2.50 REAR FASCIA: FLHX, Stud Plate 

Rear fender support -to-saddlebag sup-| 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

port fastener 

Rear fender support-to-saddlebag sup- 15-20 ft-lbs 20.3-27.1 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 

port fastener Guard/Support Rail 

Rear fender support-to-saddlebag sup- 15-20 ft-lbs 20.3-27.1 Nm 2.50 REAR FASCIA: FLHX, Stud Plate 

port fastener 

Rear fender tip lamp screws 20-25 in-Ibs 2.3-2.8 Nm  |7.15 FENDER ТІР LAMPS, Rear Fender Tip Lamp 

Rear fork bracket bolts 55-65 ft-lbs 74.6-88.1 Nm 2.24 REAR FORK, Installation/Apply two drops of 
Loctite Medium Strength Threadlocker 243 (blue) 
to threads 

Rear fork pivot shaft nuts 55-66 ft-lbs 74.6-89.5 Nm |2.24 REAR FORK, Installation/Apply two drops of 
Loctite Medium Strength Threadlocker 243 (blue) 
to threads 

rear frame fastener 40-50 ft-lbs 54.2-67.8 Nm 2.51 REAR FRAME, Rear Frame 

Rear frame-to-main frame fastener 40-50 ft-lbs 54.2-67.8 Nm [1.24 ENGINE MOUNTS, Inspection 

Rear master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm |1.14 BRAKES, Fluid Inspection 

Screws 

Rear master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm |1.15 BRAKE PADS AND DISCS, Brake Pad 

Screws Replacement 

Rear master cylinder reservoir cover 12-15 in-Ibs 1.4-1.7 Nm |1.16 BLEEDING BRAKES, Procedure 

Screws 

Rear master cylinder to engine mount | 10.5-12.5 ft-lbs 14-17 Nm 2.16 REAR BRAKE MASTER CYL- 

end cap screws INDER, Assembly and Installation 

Rear master cylinder-to-frame screws | 126-150 in-lIbs | 14.2-17.0 Nm 2.16 REAR BRAKE MASTER CYLINDER, Rear 
Brake Line: Non-ABS Equipped 

Rear master cylinder-to-frame screws | 126-150 in-Ibs | 14.2-17.0 Nm |C.3 ABS BRAKE LINES, Rear Master Cylinder to 
ABS Module 

Rear muffler fastener 96-144 in-Ibs 10.9-16.3 Nm 1.13 REAR BELT DEFLECTION, Setting Belt 


Deflection 
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Rear muffler fastener 96-144 in-Ibs | 10.8-16.3 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Rear muffler fastener 96-144 in-Ibs 10.8-16.3 Nm 4.19 EXHAUST SYSTEM, Mufflers 

Rear stoplight switch 12-15 ft-lbs 16.3-20.3 Nm |7.26 STOPLIGHT SWITCHES, Rear Stoplight 
Switch/Use Loctite Pipe Sealant with Teflon 565 

Rear turn signal lamps bracket screws | 84-144 in-Ibs 9.5-16.3 Nm |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket/Use LOCTITE High Strength 
Threadlocker 271 (red) 

Rear turn signal lamps bracket screws | 84-144 in-Ibs 9.5-16.3 Nm |7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamps Bracket/Use LOCTITE High Strength 
Threadlocker 271 (red) 

Rear turn signal lamp to rear turn signal! 30-50 in-Ibs 3.4-5.6 Мт 7.16 TURN SIGNAL LAMPS, Rear Turn Signal 

lamps bracket screws Lamp 

Rider footboard bracket socket screws 36-42 ft-lbs 48.8-57.0 Nm [2.52 FOOTBOARDS AND FOOTRESTS, Rider 
Footboards 

Rider footboard pivot bolt nut 60-80 in-Ibs 6.8-9.0 Nm |2.52 FOOTBOARDS AND FOOTRESTS, Rider 
Footboards 

Rocker arm support plate bolts 18-22 ft-lbs 24.4-29.8 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Rocker 
Arm Support Plate 

Rocker cover bolts 15-18 ft-lbs 20.3-24.4 Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Breather 
Assembly 

Rocker housing bolts 120-168 in-Ibs | 13.6-19.0 Nm 3.17 ТОР END OVERHAUL: ASSEMBLY, Cylinder 
Head 

Saddlebag latch/check strap T15 TORX| 20-25 in-Ibs 2.3-2.8 Мт · 2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag latch/check strap T15 TORX| 20-25 in-Ibs 2.3-2.8 Nm |2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag lid check strap T20 TORX 18-20 in-Ibs 2.0-2.3 Nm 2.30 SADDLEBAG SERVICE, Saddlebag Hardware 

Screws 

Saddlebag mounting bracket screw 60-96 in-Ibs 6.8-10.8 Nm |2.28 SEAT, Seat: FLHR/C 

Saddlebag mounting bracket screw 12-15 ft-lbs 16.3-20.3 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Saddlebag mounting bracket screw 12-15 ft-lbs 16.3-20.3 Nm 2.49 REAR FENDER, Installation 

Saddlebag mounting bracket screw 12-15 ft lbs 16.3-20.3 Nm |2.31 TOUR-PAK, Luggage Rack/Tour-Pak Support 

fastener 

Saddlebag mounting bracket to 12-15 ft-lbs 16.3-20.3 Nm 2.29 SADDLEBAGS, Installation 

saddlebag support screws 

Saddlebag side guard to front guard 72-120 in-Ibs 8.0-14.0 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 

Screw Guard/Support Rail 

Saddlebag support rail to front guard 70-100 in-Ibs 8.0-11.0 Nm | [2.30 SADDLEBAG SERVICE, Saddlebag 

Screw Guard/Support Rail 

Saddlebag support to fender support 15-20 ft-lbs 20.0-27.0 Nm [2.30 SADDLEBAG SERVICE, Saddlebag 

fastener Guard/Support Rail 

Saddlebag support to fender support 15-20 ft-lbs 20-27 Nm 2.49 REAR FENDER, Installation 

fastener 

Sealing fasteners 25-27 ft-Ibs 33.9-36.6 Nm |5.5 PRIMARY CHAINCASE HOUSING, Installation 

Seat mounting screw 48-72 in-Ibs 5.4-8.1 Nm 12.28 SEAT, Seat: FLHT, FLTR, FLHX 

Seat mounting screw 48-72 in-Ibs 5.4-8.1 Nm  |2.28 SEAT, Seat: FLHTC/U 
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Seat mounting screw 48-72 in-lbs 5.4-8.1 Nm 1|2.28 SEAT, Seat: FLHR/C 

Seat strap screw 48-72 in-Ibs 5.4-8.1 Nm |2.28 SEAT, Seat: FLHT, FLTR, FLHX 

Seat strap screw 48-72 in-Ibs 5.4-8.1 Nm |2.28 SEAT, Seat: FLHTC/U 

Secondary cam chain tensioner fastener| 100-120 in-Ibs | 11.3-13.6 Nm |3.26 CAM SUPPORT PLATE AND COVER, Cam- 
shafts 

Shift drum detent arm fastener 120-150 in-Ibs | 13.6-17.0 Nm |6.6 TRANSMISSION ASSEMBLY, Assembly 

Shift drum lock plate fasteners 57-63 in-Ibs 6.4-7.1 Nm |6.6 TRANSMISSION ASSEMBLY, Assembly 

Shifter rod lever screw 18-22 ft-lbs 24.4-29.8 Nm |6.8 TRANSMISSION CASE, Assembly 

Shifter rod locknut 80-120 in-Ibs 9.0-13.6 Nm |6.4 SHIFTER LINKAGE, Shifter Rod 

Shift lever fasteners 18-22 ft-lbs 24-30 Nm 5.3 PRIMARY CHAINCASE COVER, Installation 

Shift lever shaft fastener 90-110 in-Ibs 10.2-12.4 5.3 PRIMARY CHAINCASE COVER, Installation 

Shock lower mounting bolt 35-40 ft-lbs 47.5-54.2 Nm |2.23 REAR SHOCK ABSORBERS, Installation/Use 
LOCTITE MEDIUM STRENGTH THREADLOCKER 
243 (blue) 

Shock lower mounting bolt 35-40 ft-lbs 47-54 Nm 2.24 REAR FORK, Installation/Apply two or three 
drops of Loctite Medium Strength Threadlocker 
243 (blue) to threads 

Shock upper mounting bolt 35-40 ft-lbs 47.5-54.2 Nm |2.23 REAR SHOCK ABSORBERS, Installation/Use 
LOCTITE MEDIUM STRENGTH THREADLOCKER 
243 (blue) 

Side door fasteners 13-18 ft-lbs 17.6-24.4 Nm (6.6 TRANSMISSION ASSEMBLY, Installation 

Side rail to saddlebag support screws 15-20 ft-lbs 20.0-27.0 Nm |2.30 SADDLEBAG SERVICE, Saddlebag 
Guard/Support Rail 

Solenoid ring terminal nut 70-90 in-Ibs 7.9-10.2 Nm |. | 7.9 STARTER, Field Coil Assembly 

Spark plug 12-18 ft-lbs 16.3-24.4 Мт 1.3 MAINTENANCE SCHEDULE, General 

Spark plug 12-18 ft-lbs 16.3-24.4 Nm (1.20 SPARK PLUGS, Inspection 

Speaker box mounting bolts 25-35 in-Ibs 2.8-4.0Nm 12.31 TOUR-PAK, Removal/Installation 

Speedometer/tachometer bracket screws| 10-20 in-Ibs 1.1-2.3 Nm 2.39 INNER FAIRING: FLHX, FLHT/C/U, Installa- 
tion 

Speedometer bracket screws 10-20 in-Ibs 1.1-2.3 Nm 7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, Speedometer 

Spoke nipple 55 in-lbs 6.2 Nm 1.8 MAINTENANCE SCHEDULE, General 

Spoke nipple 55 in-Ibs 6.2 Nm 1.10 TIRES AND WHEELS, Wheel Spokes 

Spoke nipple 55 in-Ibs 6.2 Nm 2.8 WHEEL LACING: 16 INCH FRONT RIM, Pro- 
cedure 

Spoke nipple 55 in-Ibs 6.2 Nm 2.9 WHEEL LACING: 16 INCH REAR RIM, Pro- 
cedure 

Spoke nipple 55 in-lbs 6.2 Nm 2.10 WHEEL LACING: 17 INCH RIM, Procedure 

Spoke nipple 55 in-Ibs 6.2 Nm 2.12 TRUING LACED WHEELS, Radial Truing 

Starter end cover screw 90-110 in-Ibs | 10.2-12.4 Nm |7.9 STARTER, Field Coil Assembly 

Starter mounting screw 22-24 ft-lbs 29.8-32.5 Nm |7.9 STARTER, Installation 

Starter terminal post nut 70-90 in-Ibs 7.9-10.2 Nm |7.9 STARTER, Installation 

Starter thru bolts 39-65 in-Ibs 4.4-7.3 Nm  |7.9 STARTER, Field Coil Assembly 

Stator mounting screws 55-75 in-Ibs 6.2-8.5 Nm  |7.22 ALTERNATOR, Installation/Always use new 
Screws 
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Tachometer bracket screws 10-20 in-Ibs 1.1-2.3 Nm 7.29 GAUGES AND INSTRUMENTS: FLHX, 
FLHT/C/U, FLTR, Tachometer 

Tail lamp circuit board/chrome base 40-48 in-Ibs 4.5-5.4 Nm  |7.14 TAIL LAMP, Circuit Board/Chrome Base 

Screw 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm 7.14 TAIL LAMP, Tail Lamp/Tail Lamp Bulb 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Мт |7.14 TAIL LAMP, Circuit Board/Chrome Base 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm 7.14 TAIL LAMP, Rear Fender Lights Harness 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm |7.15 FENDER ТІР LAMPS, Rear Fender Tip Lamp 

Tail lamp screws 20-24 in-Ibs 2.3-2.7 Nm 7.16 TURN SIGNAL LAMPS, Rear Turn Signal 
Lamp 

TMAP hex screw 84-108 in-Ibs 9.5-12.2 Nm |4.14 TEMPERATURE MANIFOLD ABSOLUTE 
PRESSURE SENSOR (ТМАР), Installation/metric 

Top caddy clamp screws 72-96 in-Ibs 8.1-10.9 Nm |7.7 ELECTRICAL CADDIES, Top Caddy 

Top caddy fastener 72-96 in-lbs 8.1-10.8 Nm |2.51 REAR FRAME, Rear Frame 

Top caddy hold-down 32-40 in-Ibs 3.6-4.5 Мт 4.22 EVAPORATIVE EMISSIONS CONTROL (CA 
MODELS), Charcoal Canister 

Top caddy mounting screw 72-96 in-Ibs 8.1-10.9 Nm |1.3 MAINTENANCE SCHEDULE, General 

Top caddy mounting screw 72-96 in-Ibs 8.1-10.9 Nm |1.17 BATTERY MAINTENANCE, Battery 

Top engine mounting bracket stabilizer 30-35 ft-lbs 41-48 Nm 3.13 ASSEMBLING MOTORCYCLE AFTER 

link to frame weldment bolt SERVICE, Procedure 

Top engine mounting bracket stabilizer 30-35 ft-lbs 41-48 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 

link to frame weldment bolt cedure 

Top engine mounting bracket to front 30-35 ft-lbs 41-48 Nm 3.13 ASSEMBLING MOTORCYCLE AFTER 

cylinder head bolts SERVICE, Procedure 

Top engine mounting bracket to front 30-35 ft-lbs 41-48 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 

cylinder head bolts cedure 

Tour-Pak lockset hex nut 25-35 in-Ibs 2.8-4.0 Nm 2.32 TOUR-PAK SERVICE, Lockset 

Tour-Pak lockset hex nut 25-35 in-Ibs 2.8-4.0Nm 12.35 TOUR-PAK SPEAKER BOX: 
FLHTCU, Speaker Box (FLHTCU) 

Tour-Pak lockset jam nut 30-45 in-Ibs 3.4-5.1 Nm 2.32 TOUR-PAK SERVICE, Lockset 

Tour-Pak metal plate flange nuts 65-70 in-Ibs 7.3-7.9 Nm . |2.33 TOUR-PAK LIGHTS, Tour-Pak Lights Harness 

Tour-Pak mounting bolts 96-120 in-Ibs 10.8-13.6 Nm |2.31 TOUR-PAK, Removal/Installation 

Tour-Pak mounting bolts 96-120 in-Ibs 10.8-13.6 Nm 2.31 TOUR-PAK, Adjustment 

Tour-Pak mounting bolts 96-120 in-Ibs 10.8-13.6 Nm |2.33 TOUR-PAK LIGHTS, Tour-Pak Lights Harness 

Tour-Pak passenger backrest flange nuts} 40-60 in-Ibs 4.5-6.8 Nm 2.32 TOUR-PAK SERVICE, Tether Brackets 

Tour-Pak passenger backrest flange nuts} 40-60 in-Ibs 4.5-6.8 Nm | 2.34TOUR-PAK BACKREST, Passenger Backrest 

Tour-Pak passenger backrest flap T25 21-24 in-Ibs 2.4-2.7 Nm |2.34 TOUR-PAK BACKREST, Passenger Backrest 

TORX screws Flap (FLHTCU) 

Tour-Pak side marker lights T15 TORX | 20-25 in-Ibs 2.3-2.8 Nm  |2.33 TOUR-PAK LIGHTS, Side Marker Lights 

screws (FLHTCU) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm  |2.32TOUR-PAK SERVICE, Hinges/Use Loctite 
High Strength Threadlocker 262 (red) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Мт 2.32 TOUR-PAK SERVICE, Latches/Lockset 
Catch/Use Loctite Medium Strength Threadlocker 
243 (blue) 
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Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm 2.32 TOUR-PAK SERVICE, Latches/Lockset 
Catch/Use Loctite Medium Strength Threadlocker 
243 (blue) 

Tour-Pak tether T15 TORX screw 20-25 in-Ibs 2.3-2.8 Nm  |2.32 TOUR-PAK SERVICE, Tether/Use Loctite 
High Strength Threadlocker 262 (red) 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.3 MAINTENANCE SCHEDULE, General 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm |1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 3.30 OIL PAN, Installation/Clean plug before 
installation 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 6.6 TRANSMISSION ASSEMBLY, Installation 

Transmission drain plug 14-21 ft-lbs 19.0-28.5 Nm 6.8 TRANSMISSION CASE, Installation 

Transmission filler/Check plug 25-75 in-lbs 2.8-8.5 Мт |1.3 MAINTENANCE SCHEDULE, General 

Transmission filler/check plug 25-75 in-lbs 2.8-8.5Nm  |1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Transmission filler/check plug 25-75 in-lbs 2.8-8.5 Nm  |1.8 TRANSMISSION LUBRICANT, Transmission 
Lubrication 

Transmission lockplate screws 84-132 in-Ibs 9.5-14.9 Nm |5.7 TRANSMISSION SPROCKET, Installation/LOC- 
TITE patch, use 3-5 times 

Transmission lubricant drain plug 14-21 ft-lbs 19-28 Nm 2.25 CLUTCH CABLE, Installation 

Transmission mounting bolts, final torque| 34-39 ft-lbs 46.1-52.9 Nm |6.8 TRANSMISSION CASE, Installation 

Transmission mounting bolts, initial 15 ft-Ibs 20.3 Nm 6.8 TRANSMISSION CASE, Installation 

torque 

Transmission sprocket nut 100 ft-lbs 136.0 Nm 5.7 TRANSMISSION SPROCKET, Installation/Right 
hand threads, initial torque only, apply several 
drops of LOCTITE THREADLOCKER 271 (red) to 
last few threads. 

Transmission sprocket nut 35 ft-lbs 47.5 Nm 5.7 TRANSMISSION SPROCKET, Installation/Plus 
an additional 35-45 degrees final torque 

Transmission to crankcase bolts 15 ft-lbs 20.3 Nm 3.15 INSTALLING ENGINE IN CHASSIS, Pro- 
cedure 

Transmission to crankcase bolts 34-39 ft-lbs 46.1-52.9Nm |3.15 INSTALLING ENGINE IN CHASSIS, Pro- 
cedure 

Transmission top cover 84-132 in-Ibs 9.5-14.9 Nm |.|6.6 TRANSMISSION ASSEMBLY, Installation 

Turn signal lamp fastener: FLHX 15-20 ft-lbs 20-27 Nm 7.16 TURN SIGNAL LAMPS, Front Turn Signal 
Lamp 

Turn signal lamp to auxiliary lamp 36-60 in-Ibs 4.1-6.8 Nm 17.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

bracket mount socket screws iary Lamp Housing 

Turn signal lamp to auxiliary lamp stud 15-18 ft-lbs 20.3-24.4 Nm |7.13 AUXILIARY LAMPS AND BRACKETS, Auxil- 

locknut iary Lamp Housing 

Turn signal lamp to mounting bracket 36-60 in-Ibs 4.1-6.8 Nm _ 1.23 HEADLAMP ALIGNMENT, Auxiliary Lamp 

Screws Alignment 

Valve stem nut 12-15 in-Ibs 1.4-1.7 Nm |2.18 TIRES, Installation 

Voltage regulator locknuts 70-100 in-Ibs 7.9-11.3 Nm |7.3 VOLTAGE REGULATOR, Installation 

VSS fastener 84-132 in-Ibs 9.5-14.9 Nm |6.8 TRANSMISSION CASE, Installation 

VSS Screw 84-132 in-Ibs 9.5-14.9 Nm |7.23 VEHICLE SPEED SENSOR (VSS), VSS 

Windshield screws (FLHX, FLHT/C/U) 25-30 in-Ibs 2.8-3.4 Мт |2.37 UPPER FAIRING AND WINDSHIELD: FLHX, 
FLHT/C/U, Outer Fairing and Windshield 
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Windshield wellnut screws (FLTR) 6-13 in-Ibs 0.7-1.5 Nm [2.41 UPPER FAIRING AND WINDSHIELD: 
FLTR, Windshield 

Windshield window T27 TORX screws 20-25 in-Ibs 2.9-2.8Nm 12.46 WINDSHIELD: FLHR/C, Windshield Window 

(Road King Models) 
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150 Metri-Pack Connector 
Вера sane ety ie a a ay A-21 
4 
480 Metri-Pack Connector 
Верата а а кате be Ao ыны: A-24 
6 
630 Metri-Pack Connector 
Вера dese phe tint сви eee ығын A-25 
A 
ABS Brake Lines 
Front Master Cylinder to ABS Module............ C-6 
ABS Module 
1їп$їаНайоп................................. С-2 
Removal. ыыт кык ыкы ERE кыы лл лр КОКА С-1 
Active Exhaust/Intake (HDI) 
Active Exhaust УаМме........................ 4-36 
Active Exhaust (HDI) 
Exhaust Valve Actuator. ..................... 4-36 
Exhaust Valve Actuator Cable................. 4-36 
Air Cleaner 
Installation. .......... С лга 4-5 
Removal. sic aste e cape КТО V ЕТЕНЕ p ts 4-5 
Air Cleaner and Exhaust System 
Exhaust System Leak Сһеск.................. 1-21 
Air Cleaner Filter 
InstallatiOmszg. imi Re Жалкы 1-21 
Ветоуа!................... они 1-20 
Air Deflectors 
Removal. ................. 0. gp... У. | 2-109 
Alternator 
Вето\а|.................. o e 7-58 
AMP Multilock Connector 
Бердіг................... ue A-1 
Assembling Motorcycle after Stripping 
After Cam Compartment Service............... 3-26 
After Тор End бегмісе........................ 3-26 
Audio Harness (FLHTCU) 
Installation... 0.0... ее ee eee 7-101 
Ветома!................................. 7-101 
Autofuse Electrical Соппесісг...................... A-5 
Assembly: zi emer a Md) ламаның A A-5 
Бісавветріу................................ A-5 
Auxiliary Lamp 
Bracke lis лов dcbet s ac ECL E р 7-29 
Ip" 7-26 
Housing eo Regum ТЕ ne RARE xD 7-27 
B 
Battery 
Disconnection and Ветома!................... 1-40 
Installation and Соппесіоп................... 1-40 
Маіпіепагпсе............................... 1-39 
Battery Maintenance 
Charging Вайегу. .......................... 1-41 
Cleaning and Inspection. ..................... 1-40 
©ТОГабе ib oR а ньом 1-42 
Voltmeter Тебі.............................. 1-41 
Battery Positive Cable 
Верасе. ео нна НД 7-15 
Battery Tray 
1їп$їаНайїоп................................ 7-13 
REMOVA в ЕС Te ro Pv RE Ipaa 7-12 


Belt Deflection 


Adjusting: ровен 1-29 

Glhieckifig..2 eh et асык obese beg eS 1-29 
Bleeding Brakes 

Gehetral-: oil ene eS niece eee sks 1-37 

Ртосевйше:; 22222 ісек ака ым ж ea eee 1-37 
Bottom End Overhaul: Assembly 

Cam Support Plate and Сомег................. 3-52 

Crankease- инородное 3-50 

General... cein i ee сысы тант кы + ЕП 3-50 
Bottom End Overhaul: Disassembly................ 3-46 

Cam Support Plate and Cover. ................ 3-46 

CrankGase: ата, 3-48 


Bottom End Service 
Engine in Chassis (Cam Compartment Service). . . 3-23 
Engine Removed (Flywheel Compartment Service or 


Complete Engine ОуегһаШ)................... 3-24 
Brake Line (ABS) 

ABS Module to Front Brake Calipers............. C-7 

ABS Module to Rear Brake Caliper............. C-11 

Rear Master Cylinder to ABS Module. ........... C-9 
Brake Pads and Discs 

Brake Pad НҺерігсетепі...................... 1-33 

InispecHontz zocken аа аа кыа жаз 1-33 
Brakes 

Fluid Іпвресіоп............................ 1-32 
Breather Assembly 

Assembly. з. шызЛ а Ва Ында 3-57 

Cleaning and Іпәресіоп...................... 3-57 

Disassembly: uou Bee eee 3-57 

Installation Overview. . ...................... 3-57 

Removal Overview. . ........................ 3-57 
Breather Орегайоп............................. 3-15 
mio enca a Н _....................... 1-12 
2 САМ _....................... 1-12 

С 

Cable and Chassis Lubrication 

General..i- ness v cet МАн аан Сз 1-51 

Jiffy Stand; uice titt eda aree ылы Bd 1-51 

Steering Head Веагіп05...................... 1-51 
Cam Support Plate and Cover 

Bottom End Overhaul: Assembly............... 3-52 

Bottom End Overhaul: Disassembly............. 3-46 

Cam Needle Веагіп(06....................... 3-86 

Camshafts: geese vk PELLE SEE RUPEE 3-84 

Cleaning and Іпәресіоп...................... 3-89 

Installation Омегуіему........................ 3-89 

Oil Pressure Relief Уаіме..................... 3-86 

Removal Оуегміем.......................... 3-84 
Cast Wheel НВипоші............................. 2-38 

Lateral Нипойі............................. 2-38 
CB Antenna Cable 

Removal... rinte ete онга 7-103 
CB Module 

ШЕ ПЕМГе ТЕРЕ ee 7-76 

Removals... haven ыбы sm Een Н 7-76 
Chaincase Lubricant 

Changing Chaincase Lubricant................ 1-17 

Check Lubricant Level. ...................... 1-17 

Genial: eerte se кы. теск oS 1-17 
Checking Cast Wheel Runout 

Radial Випоці.............................. 2-38 
Checking Rim Runout 

Inspection: 22 шуыш шшш ын Банан: Pees 2-21 
Cigarette Lighter (FLHX, FLHT/C/U, FLTR) 

Installation. .............000 02: c eee eee 7-65 

Removal: wers stir mde Rupe Eun 7-65 
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Clutch Pack Опіу........................... 5-15 
Removal and Installation..................... 5-15 
Clutch Cable 
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Removal- ulpa дей E REDIERE 2-72 
Clutch Release Cover 
Assembly and Installation. ..................... 6-7 
Cleaning and Іпәресіоп....................... 6-7 
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Crankcase 
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Critical Fasteners 
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Disassembly 
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Removal... бахас УА КЕЕ Foe e rated 5-22 
Drive Components 
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Installation: 3 аЬ 7-6 

Ветома!................................... 7-6 
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Exhaust System 
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МОеге oeste a rati RE I RE УТКА Geh eo 4-33 

Ветоуаі esse dera eoe knacken deduc 4-33 
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Installation; Re Be 4-36 

REMOVALS ie os doce Aden ER POR dr e 4-36 
Exhaust Valve Actuator Cable 
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REMOVAl жее Ae as ae tT a EE 4-36 
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Fairing Cap Switches (FLHTC/U) 

Installation... 0.0... ызгырык Ын ҮН. ык eee 7-51 

RemoVval.22254 ырыбы быны ce p Мр АНУ 7-51 
Fender Tip Lamps 

Front Fender. aoc rer recu 7-34 

Front Fender Tip Lamp Jumper Harness......... 7-34 

Rear Fender: ioo e etes o АА ud Don 7-36 
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NOTES 


ABOUT THIS MANUAL 


GENERAL 


This electrical diagnostic service manual has been prepared 
with two purposes in mind. First, it will acquaint the user with 
the construction of the Harley-Davidson product and assist in 
the performance of repair. Secondly, it will introduce to the 
professional Harley-Davidson Technician the latest field-tested 
and factory-approved diagnostic methods. We sincerely believe 
that this manual will make your association with Harley-Dav- 
idson products more pleasant and profitable. 


HOW TO USE YOUR SERVICE MANUAL 


Refer to the table below for the content layout of this manual. 


z 
б 


СНАРТЕН 


МОТЕ5 


* To avoid unnecessary disassembly, carefully read all rel- 
ative service information before repair work is started. 


“Іп figure legends, the number which follows the name of 
a part indicates the quantity necessary for one complete 
assembly. 


When servicing a vehicle equipped with the Harley-Dav- 
idson Smart Security System (H-DSSS), you must first 
disarm the security system. Either keep the fob in close 
proximity to the vehicle, or use Digital Technician II to 
disable the security system while the vehicle is being ser- 
viced and re-enable the system after service is completed. 


SERVICE BULLETINS 


Starting / Charging 


Instruments 
TSM/HFSM 
Engine Management 


Audio System 
ABS 
Appendix A Connector Repair 


Appendix B Wiring 


Appendix C Conversions 


Appendix D Glossary 
Appendix E TSM/TSSM (Japan/Korea) 


по Оо ош S| осы соого) ~ 


Use the TABLE OF CONTENTS (which follows this FORE- 
WORD) and the INDEX (at the back of this manual) to quickly 
locate subjects. Sections and topics in this manual are 
sequentially numbered for easy navigation. 


For example, a cross-reference shown as 2.1 SPECIFICA- 
TIONS refers to chapter 2 CHASSIS, heading 2.1 SPECIFIC- 
ATIONS. 


For quick and easy reference, all pages contain a section 
number followed by a page number. For example, page 3-5 
refers to page 5 in section 3. 


A number of acronyms and abbreviations are used in this 
document. See the D.1 GLOSSARY for a list of acronyms, 
abbreviations and definitions. 


PREPARATION FOR SERVICE 


AWARNING 


Stop the engine when refueling or servicing the fuel 
system. Do not smoke or allow open flame or sparks near 
gasoline. Gasoline is extremely flammable and highly 
explosive, which could result in death or serious injury. 
(00002a) 


Good preparation is very important for efficient service work. 
A clean work area at the start of each job will allow you to 
perform the repair as easily and quickly as possible, and will 
reduce the incidence of misplaced tools and parts. A motorcycle 
that is excessively dirty should be cleaned before work starts. 
Cleaning will occasionally uncover sources of trouble. Tools, 
instruments and any parts needed for the job should be 
gathered before work is started. Interrupting a job to locate 
tools or parts is a distraction and causes needless delay. 


In addition to the information presented in this Service Manual, 
Harley-Davidson Motor Company will periodically issue Service 
Bulletins to Harley-Davidson dealers. Service Bulletins cover 
interim engineering changes and supplementary information. 
Consult the Service Bulletins to keep your product knowledge 
current and complete. 


USE GENUINE REPLACEMENT PARTS 


AWARNING 


Do not use aftermarket parts and custom made front forks 
which can adversely affect performance and handling. 
Removing or altering factory installed parts can adversely 
affect performance and could result in death or serious 
injury. (00001a) 


To ensure satisfactory and lasting repairs, carefully follow the 
Service Manual instructions and use only genuine Harley- 
Davidson replacement parts. Behind the emblem bearing the 
words GENUINE HARLEY-DAVIDSON stand more than 100 
years of design, research, manufacturing, testing and inspecting 
experience. This is your assurance that the parts you are using 
will fit right, operate properly and last longer. 


WARNINGS AND CAUTIONS 


Statements in this service manual preceded by the following 
words are of special significance. 


AWARNING 


WARNING indicates a potentially hazardous situation 
which, if not avoided, could result in death or serious 
injury. (00119a) 


AcAUTION 


CAUTION indicates a potentially hazardous situation 
which, if not avoided, may result in minor or moderate 
injury. (00139a) 


CAUTION 


CAUTION used without the safety alert symbol indicates 
a potentially hazardous situation which, if not avoided, 
may result in property damage. (00140a) 


FOREWORD 


NOTE 


Refers to important information, and is placed in italic type. It 
is recommended that you take special notice of these items. 


Proper service and repair is important for the safe, reliable 
operation of all mechanical products. The service procedures 
recommended and described in this service manual are 
effective methods for performing service operations. 


AWARNING 


Always wear proper eye protection when using hammers, 
arbor or hydraulic presses, gear pullers, spring com- 
pressors, slide hammers and similar tools. Flying parts 
could result in death or serious injury. (00496b) 


Some of these service operations require the use of tools 
specially designed for the purpose. These special tools should 
be used when and as recommended. It is important to note 
that some warnings against the use of specific service methods, 
which could damage the motorcycle or render it unsafe, are 
stated in this service manual. However, please remember that 
these warnings are not all-inclusive. Inadequate safety precau- 
tions could result in death or serious injury. 


Since Harley-Davidson could not possibly know, evaluate or 
advise the service trade of all possible ways in which service 
might be performed, or of the possible hazardous con- 
sequences of each method, we have not undertaken any such 
broad evaluation. Accordingly, anyone who uses a service 
procedure or tool which is not recommended by Harley-Dav- 
idson must first thoroughly satisfy himself that neither his nor 
the operator's safety will be jeopardized as а result. Failure to 
do so could result in death or serious injury. 


PRODUCT REFERENCES 


AWARNING 


Read and follow warnings and directions on all products. 
Failure to follow warnings and directions can result in 
death or serious injury. (00470b) 


When reference is made in this manual to a specific brand 
name product, tool or instrument, an equivalent product, tool 
or instrument may be substituted. 


Kent-Moore Products 


All tools mentioned in this manual with an "HD", "J" or "B" 
preface must be ordered through SPX Kent-Moore. For ordering 


П FOREWORD 


information or product returns, warranty or otherwise, visit 
WWW.Spx.com. 


Loctite Sealing and Threadlocking Products 


Some procedures in this manual call for the use of Loctite 
products. If you have any questions regarding Loctite product 
usage or retailer/wholesaler locations, please contact Loctite 
Corp. at www.loctite.com. 


PRODUCT REGISTERED MARKS 


Alcantara S.p.A., Allen, Amp Multilock, Bluetooth, Brembo, 
Delphi, Deutsch, Dunlop, Dynojet, Fluke, G.E. Versilube, Gunk, 
Hydroseal, Hylomar, Kevlar, Lexan, Loctite, Lubriplate, Keps, 
K&N, Magnaflux, Marson Thread-Setter Tool Kit, MAXI fuse, 
Molex, MPZ, Mulitilock, Novus, Packard, Pirelli, Permatex, 
Philips, PJ1, Pozidriv, Robinair, S100, Sems, Snap-on, Teflon, 
Threadlocker, Torca, Torco, TORX, Tufoil, Tyco, Ultratorch, 
Velcro, X-Acto, and XM Satellite Radio are among the trade- 
marks of their respective owners. 


H-D MICHIGAN, INC. TRADEMARK 
INFORMATION 


Harley, Harley-Davidson, H-D, Bar & Shield, Cross Bones, 
Digital Tech, Digital Technician, Digital Technician II, Dyna, 
Electra Glide, Evolution, Fat Bob, Fat Boy, Glaze, Gloss, H-D, 
H-Dnet.com, HD, Harley, Harley-Davidson, Heritage Softail, 
Low Rider, Night Rod, Nightster, Night Train, Profile, Revolu- 
tion, Road Glide, Road King, Road Tech, Rocker, Softail, 
Sportster, Street Glide, Street Rod, Sun Ray, Sunwash, Tech 
Link, Twin Cam 88, Twin Cam 88B, Twin Cam 96, Twin Cam 
96B, Twin Cam 103, Twin Cam 103B, Twin Cam 110, Twin 
Cam 110B, Tour-Pak, Screamin' Eagle, Softail, Super Glide, 
SYNS, Ultra Classic, V-Rod, VRSC and Harley-Davidson 
Genuine Motor Parts and Genuine Motor Accessories are 
among the trademarks of H-D Michigan, Inc. 


CONTENTS 


All photographs, illustrations and procedures may not neces- 
sarily depict the most current model or component, but are 
based on the latest production information available at the time 
of publication. 


Since product improvement is our continual goal, Harley-Dav- 
idson reserves the right to change specifications, equipment 
or designs at any time without notice and without incurring 
obligation. 
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STARTER TROUBLESHOOTING 


GENERAL 


1.1 


GNOSTICS/TROUBLESHOOTING, Voltage Drop procedure 


The troubleshooting tables contain detailed procedures to solve 


and correct problems. Follow 1.2 STARTING SYSTEM DIA- 


GNOSIS to diagnose starting system problems. The 1.3 DIA- 


helps you to locate poor connections or components with 
excessive voltage drops. 


STARTER TROUBLESHOOTING 


Table 1-1. Starter Does Not Run or Runs at Very Low Speeds 


SOURCE OF PROBABLE CAUSE SOLUTION 
PROBLEM 
Battery Voltage drop due to discharged battery. Charge battery. 
Short-circuit or open between electrodes. Replace battery. 
Poor contact condition of battery terminal(s). Clean and re-tighten. 
Wiring Poor or no connection at either end of the battery pos- | Repair or replace cable(s). 


itive or negative cable. 


Cracked or corroded battery cable ends. 


Clean, tighten or replace cable(s) as needed. 


Open wire(s) or poor connection at handlebar switch 


or start relay, especially relay ground wire (grounds 
through TSM/TSSM/HFSM). 


Tighten connections or repair or replace wire(s). 


Start switch, clutch 
switch, engine stop 
switch or neutral 
switch 


Poor switch contacts or open switch. 


Replace switch. 


Start relay Open coil winding. Replace relay. 
Poor or no continuity at relay points. Replace relay. 
TSM/TSSM/HFSM has disabled starter relay. Disarm security system. 
Solenoid Poor contact condition caused by burned contact. Polish contact surface or replace solenoid 


assembly. 


Pull-in winding open or short-circuited. 


Repair or replace solenoid assembly. 


Hold-in winding open or short-circuited. 


Repair or replace solenoid assembly. 


Starting motor 


Brushes worn below specification. 


Check brush spring tension. Replace field frame 
and holder. 


Commutator burned. 


Re-face or replace. 


Commutator high mica. 


Correct by undercutting. 


Field winding grounded. 


Replace starter. 


Armature winding grounded or short-circuited. 


Replace armature. 


Free running current draw out of range. 


Replace starter. 


Reduction gears damaged. 


Replace starter. 


Insufficient brush spring tension. 


Replace starter. 


Disconnected lead wire between solenoid and field 
windings. 


Repair or replace lead wire. 


Ball bearing sticks. 


Replace bearing. 


Temperature 


Incorrect oil for low temperature. 


Use recommended viscosity oil for temperature 
range. Consult Owner's Manual. 
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Table 1-2. Pinion Does Not Engage With Ring Gear While Starter is Cranked or Engine Cannot Be Cranked 


SOURCE OF PROBLEM 


PROBABLE CAUSE 


SOLUTION 


Battery 


Voltage drop due to discharged battery. 


Charge battery. 


Short-circuit or open between electrodes. 


Replace battery. 


Poor contact condition of battery terminal(s). 


Clean and re-tighten. 


Overrunning clutch 


Overrunning clutch malfunction (rollers or 
compression spring). 


Replace overrunning clutch. 


Pinion teeth worn out. 


Replace starter clutch subassembly. 


Pinion does not run in overrunning direction. 


Replace overrunning clutch. 


Poor sliding condition of spline teeth. 


Remove foreign materials, dirt or replace 
overrunning clutch or pinion shaft. 


Reduction gears damaged. 


Replace overrunning clutch and idler gear. 


Gear teeth on clutch shell 


Excessively worn teeth. 


Replace clutch shell. 


Table 1-3. Starter Does Not Stop Running 


SOURCE OF PROBLEM 


PROBABLE CAUSE 


SOLUTION 


Start switch or start relay 


Unopened contacts. 


Replace start switch or start relay. 


Poor return caused by sticky switch or relay contacts. 


Replace start switch or start relay. 


Gear teeth on clutch shell 


Excessively worn teeth. 


Replace clutch shell. 


Solenoid 


Return spring worn. 


Replace spring. 


Coil layer shorted. 


Replace solenoid. 


Contact plate melted and stuck. 


Replace solenoid. 
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HOME 


STARTING SYSTEM DIAGNOSIS 


1.2 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. 


See 1.3 DIAGNOSTICS/TROUBLESHOOTING, Voltage 
Drop. 
Remove starter motor. Connect jumper wires as described 


in 1.6 TESTING STARTER ON BENCH, Free Running 
Current Draw Test. 


3. Connect BREAKOUT BOX (Part No. HD-42682) to TSM/ 
TSSM/HFSM as follows: 
a. On models with а TSM/HFSM, see 3.12 BREAKOUT 
BOX: TSM/HFSM. 
b Оп models with а TSSM (Јарап/Когеа), 
E.11 BREAKOUT BOX: TSM/TSSM. 
4. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B) purple terminal pin probe and patch cord. 
5. Зее 1.5 TESTING STARTER ON MOTORCYCLE, Starter 
Current Draw Test. 
6. See 1.6 TESTING STARTER ON BENCH, Free Running 
Current Draw Test. 
7. Closely inspect handlebar controls for pinched wiring. 
Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 
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соо у 
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Figure 1-1. Starting Circuit (FLHR/C/S) 
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Figure 1-2. Starting Circuit (FLHX, FLHT/C/U, FLTR) 
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Table 1-4. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[GND1] Left Ground (Dirty) All Lug Under seat 
[GND2] Right Ground (Clean) All Lug Under seat 
[1] Main to interconnect FLHX, FLHT/C/U 16-place Molex (black) | Inner fairing - right radio 
harness support bracket 
FLTR 16-place Molex (black) | Inner fairing - right side 
below radio 
[2] Main to interconnect FLHX, FLHT/C/U. FLTR | 12-place Molex (gray) |Іппег fairing - left radio 
harness support bracket 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[20] Console harness FLHR/C 16-place Molex Under seat 
[21] Indicator lamps FLHX, FLHT/C/U, FLTR | 10-place Multilock Inner fairing - above 
radio 
FLHR/C 8-place Deustch Under console 
[22] Right handlebar switches | FLHX, FLHT/C/U, FLTR | 12-place Molex (black) | Inner fairing - right fairing 
support bracket 
FLHR/C 6-place Molex (black) Inside headlamp nacelle 
- fork stem nut lock plate 
(right side) 
[24] Left handlebar switches | FLHX, FLHT/C/U, ЕТА | 16-place Molex (gray) |Inner fairing - left fairing 
support brace 
FLHR/C 8-place Molex (gray) Inside headlamp nacelle 
- fork stem nut lock plate 
(left side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[33] Ignition switch FLHX, FLHT/C/U, FLTR |3-place CompX Bottom of ignition switch 
FLHR/C 3-place Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[128] Starter solenoid All Spade terminals Top of starter 
[131] Neutral switch All Post terminals Top of transmission 
(right side) 
[222] Console ignition switch FLHR/C 4-place Packard Under seat 


interconnect 
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HOME 


Initial Starter Test 


Check battery using visual inspection, voltage 
test, and either conductance test or load test. 


Check connections at battery and starter 
components. 
Is system operational? 


YES 


Check for audible 


clicking noise. 


Remove the starter. S Starter stalls or spins 
Disassemble drive housing tarter runs on. too slowly. 


assembly. Inspect for damage 


to armature gear or idler gear. 
Is damage present? 


Disconnect starter solenoid 

connector [128]. Go to Starter Solenoid clicks. 

Is battery voltage present on Stalls or Spins Too Go to Solenoid 
(GN) wire with start switch Slowly. Clicks. 

not pressed? 


Replace the Starter clutch failure. 
damaged idler gear Replace the starter 


and armature. clutch. 
5825 5837 |!s battery voltage present on 

start relay terminal 1 with 

start switch not pressed? 


Rep! 
the 
starter 
solenoid. 


Relay clicks. Go to 
Relay Clicks. 


NOTE 
Depending on relay used, 
relay socket terminal could 
be shown as 86 or 4H. 5845 


NO 
Replace the Replace the Nothing clicks. Go to Nothing 
start switch. start relay. Clicks (Part 1 of 2). 


5818 5832 


fc02153_en 
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HOME 


Solenoid Clicks 


Perform voltage drop tests between battery 
and relay terminal on solenoid. 
Is voltage drop less than 1.0 Volt? 


Perform voltage drop tests from battery positive 
to starter motor terminal. Crank engine. 
Is voltage drop greater than 1.0 Volt? 


Backtrack to pinpoint poor connections or 
relay contact problems using voltage drop 
tests. 


Perform voltage drop tests from battery positive 
to starter battery terminal. Crank engine. 
Is voltage drop greater than 1.0 Volt? 


іс 6] 


Repair connection between Repair or replace 
battery and starter. solenoid (contacts). 


5824 5845 
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negative and starter studs or bolts. 
Is voltage drop greater than 1.0 Volt? 


© Perform voltage drop tests between battery 


О 


Go to Relay Clicks. 
Begin with box marked 
with bold asterisk. 


Clean ground 
connections. 


5824 


1с02154 en 


HOME 


Relay Clicks 


Test for voltage at starter solenoid connector 
[128] (GN) wire. 
Is battery voltage present when start switch is 
pressed? 


~ [36] 


Test for voltage to start relay. 
Is battery voltage present on start relay socket terminal 3? 
Does starter 
"e NOTE 
turn if jumped? Я В 
Depending on relay used, relay socket terminal could be 


shown as 30 or 3H. 


YES NO 
Test for voltage from start relay. 
Is battery voltage present on start relay socket terminal 5 Repair open or poor 
Replace Replace or repair when start switch is pressed? connections on (R/GY) 
starter solenoid. starter. NOTE wire feeding start relay 
Depending on relay used, relay socket terminal could be Socket terminal 3. 
5860 5817 |shown as 87 or 4G. 
5827 
Repair open or poor connections on (GN) wire Replace 
between start relay and starter solenoid. start relay. 
5827 5832 
fc02152 en 


2009 Touring Diagnostics: Starting / Charging 1-9 


HOME 


Nothing Clicks (Part 1 of 2) 


Do turn signals work properly? 


Turn the ignition switch to 
IGNITION. With the engine stop 


Check for continuity to chassis ground at 
start relay terminal 2. 
NOTE 
Depending on relay used, relay socket 
terminal could be shown as 85 or 3G. 


Is continuity present? 


Is TSM/TSSM/HFSM connector 
[30] fully mated? 


switch in the RUN position, press 
the start switch while checking NO 
for battery voltage at start relay 
terminal 1. Is there continuity to ground on 
NOTE (э) TSM/TSSM/HFSM terminal 12? Mele conneeter [30]. 
Depending on relay used, relay 6792 
socket terminal could be shown 
as 86 or 4H. NO 
Is battery voltage present? === 
Is there continuity оп TSM/TSSM/ Locate and 
HFSM terminal 1 to battery fuse? repair open. 
6805 
Is there continuity on TSM/TSSM/ Locate and 
HFSM terminal 2 to IGN fuse? repair open. 
6806 
YES NO 


Replace TSM/TSSM/HFSM. Learn 
password and perform set-up. 


Locate and 
repair open. 


6791 6793 


Disconnect connector [22]. Check for continuity 
between terminal 4 (W/BK) and terminal 6 (BK/R) 
of connector [22A]. 

Is continuity present with start switch pressed? 


шш 


Substitute good NOTE 


relay or test relay. 


Is continuity present? 


Go to Nothing Clicks 
(Part 2 of 2). 


Locate and repair 
open. 


5828 


Check for continuity from start relay 
terminal 2 to terminal 9 on TSM/ 
TSSM/HFSM connector [30]. 


Depending on relay used, relay socket 
terminal could be shown as 85 or 3G. 


Turn the ignition switch to IGNITION. 
Check for voltage to start switch, at 
connector [22B] terminal 3 (GY). 


Replace 
start switch. 


Is battery voltage present? 5818 
Locate and repair Locate and repair 
open in (BK/R) wire open in (GY) wire 1с02155 еп 


from connector [22B] 
to start relay. 


from connector [22B] 
to ignition fuse. 


5831 


5831 
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HOME 


Nothing Clicks (Part 2 of 2) 


Continued from Nothing Clicks (Part 1 of 2). 


Install Breakout Box. Shift transmission to neutral. Measure continuity to 
chassis ground at Breakout Box terminal 4 (gray) (neutral switch). 
Is continuity (less than 10 Ohms) present? 


YES NO 


Disengage clutch (pull in clutch lever). Measure 
continuity to chassis ground at Breakout Box terminal 
10 (gray) (clutch switch) with clutch disengaged. 

Is continuity present? 


Disconnect neutral switch connector [131]. Check 
for continuity between Breakout Box terminal 4 
(gray) and connector [131] terminal B (TN). 


Is continuity present? 


YES NO 


Check for continuity from 


Locate and repair open on 
connector [131] terminal A (TN) wire between neutral 
(BK) to chassis ground. switch and TSM/TSSM/ 

Is continuity present? HFSM. 


5862 


YES NO 
Replace neutral Locate and repair open on 
switch. 


(BK) wire between neutral 
5157 


switch and ground. 


Disconnect left hand controls connector [24]. Check 
for continuity between Breakout Box terminal 10 
(gray) and connector [24B] terminal 7 (BK/R). 

Is continuity present? 


| 


Check for continuity from 
connector [24B] terminal 8 
(FLHR/C) terminal 12 (except 
FLHR/C) (BK/GN) to chassis 
ground. 

Is continuity present? 


Turn ignition switch to IGNITION. Check for 
voltage on Breakout Box terminal 9 (gray). 
Is voltage present? 


Locate and repair 
short to voltage on 
(TN/GN). 


Replace TSM/TSSM/HFSM. 
Learn password and 
perform set-up. 


5830 5838 


Locate and repair open on 
(BK/R) wire between clutch 
switch and TSM/TSSM/ 
HFSM. 


YES 


Locate and repair open on 
(BK/GN) wire between clutch 
switch and ground. 


Replace clutch 
switch. 


5168 


5861 


fc02265_en 
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HOME 


Starter Stalls or Spins Too Slowly 


Perform voltage drop tests from battery 


positive to starter terminal. Crank engine. 
Is voltage drop greater than 1.0 Volt? 


Perform voltage drop tests between Perform voltage drop tests 
battery positive to starter battery between battery negative and 
terminal. Crank engine. starter studs or bolts. 

Is voltage drop greater than 1.0 Volt? Is voltage drop greater than 1.0 Volt? 


Repair connection 


between the Repair or replace 


starter solenoid 
(contacts). 


Perform Starter Current Draw Test (on 
vehicle). 


Clean ground 
connections. 


With the spark plugs removed and the Replace or repair 
transmission in 5th gear, rotate rear wheel. starter. 
Check for engine, primary 


and/or crankshaft bind. 5817 


battery and the 
starter. 


5824 5845 
Test (on bench). 


| Perform Free Running Current Draw 


Are test results within range? 


Use appropriate code 
fc02158_en 
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HOME 


DIAGNOSTICS/TROUBLESHOOTING 1.3 


VOLTAGE DROP 


Check the integrity of all wiring, switches, fuses and connectors 
between the source and destination. 


The voltage drop test measures the difference in potential or 
the actual voltage dropped between the source and destination. 


1. 


See item A in Figure 1-3. Attach a red meter lead to the 
most positive part of the circuit. In this case it would be 
the positive post of the battery (5). 


See item B in Figure 1-3. Attach the black meter lead to 
the final destination or component in the circuit (solenoid 
terminal from relay). 


Activate the starter and observe the meter reading. The 
meter reads the voltage dropped or the difference in 
potential between the source and destination. An ideal 
voltage drop would be 0 Volt or no voltage dropped, 
meaning no difference in potential. 


See item C in Figure 1-3. An open circuit should read 12 
Volts, displaying all the voltage dropped, and the entire 
difference in potential displayed on the meter. 


NOTE 


Open circuits on the ground side read zero. 


5. 


Typically, a good circuit drops less than 1.0 Volt. If the 
voltage drop is greater, backtrack through the connections 


until the source of the potential difference is found. The 
benefits of doing it this way are speed and accuracy. 


a. Readings are not as sensitive to real battery voltage. 


b. Readings show the actual voltage dropped, not just 
the presence of voltage. 


c. This tests the system as it is actually being used. It 
is more accurate and displays hard to find poor con- 
nections. 


d. This approach can be used on lighting circuits and 
ignition circuits. Start from most positive and go to 
most negative (the destination or component). 


See item D in Figure 1-3. The negative or ground circuit 
can be checked as well. 


a. Place the negative lead on the most negative part of 
the circuit (or the negative battery post). Remember, 
there is nothing more negative than the negative post 
of the battery. 


b. Place the positive lead to the ground you wish to 
check. 


c. Activate the circuit. This allows you to read the 
potential difference or voltage dropped on the neg- 
ative or ground circuit. This technique is very effective 
for identifying poor grounds due to powdered paint. 
Even the slightest connection may cause an ohm- 
meter to give a good reading. However, when suffi- 
cient current is passed through, the resistance caused 
by the powdered paint causes a voltage drop or 
potential difference in the ground circuit. 
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STARTER ACTIVATION CIRCUITS 1.4 


STARTER ACTIVATION CIRCUITS 


ed02788 QU 


ITEM A 


p ITEM C 


| ІЗ OPEN CIRCUIT 


. Start switch 
Relay 
Solenoid 
Starter 
Battery 
MAXIFUSE 

. Ignition switch 
. Ignition fuse 


ONOARYNS 


/ ITEM B 
IDEAL CLOSED 
CIRCUIT 


E ITEM D 

1A ОЛА [com CIRCUIT 
20A Шай 

С 


VD 


Figure 1-3. Typical Circuitry. Refer to wiring diagrams for more information. 
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TESTING STARTER ON MOTORCYCLE 


1.5 


START RELAY TEST 


STARTER CURRENT DRAW TEST 


1. 


See Figure 1-4. Locate the start relay behind the left side 


cover. 


See Figure 1-5. Test the start relay using the motorcycle's 


12 Volt battery and a digital multimeter. 
a. Unplug connector from relay. 


b. To energize relay, connect relay terminals 85 (2) and 


86 (1) to the positive battery terminal. 


c. Check for continuity between the 30 (3) and 87 (5) 
terminals. A good relay shows continuity (continuity 
tester lamp on or a zero Ohm reading on the ohm- 
meter). Replace a malfunctioning relay that does not 


show continuity. 


If start relay is functioning properly, 


proceed to 
1.5 TESTING STARTER ON MOTORCYCLE, Starter 


Current Draw Test. 


ed01793 


Figure 1-4. Start Relay 


ed01000 


1. Ohmmeter 


2. Battery 
3. Start relay 


Figure 1-5. Start Relay Test 


NOTE 


Make sure the engine temperature is stable and at room tem- 
perature and the battery is fully charged. 


See Figure 1-6. Check starter current draw with an induction 
ammeter before disconnecting battery. Proceed as follows: 


1. Verify the transmission is in neutral. Disconnect spark plug 
wires from spark plug terminals. 


2. Clamp induction ammeter over positive battery cable next 
to starter. 


3. With ignition switch to IGNITION, turn engine over by 
pressing starter switch while reading the ammeter. Dis- 
regard initial high current reading which is normal when 
engine is first turned over. 


a. (Typical starter current draw ranges between 160 to 
200 amperes. 


b. |f starter current draw exceeds 250 amperes, the 
problem may be in the starter or starter drive. Remove 
starter for further tests. See 1.6 TESTING STARTER 
ON BENCH, Free Running Current Draw Test. 


NOTE 


A DC current probe may be used if an induction ammeter is 
not available. 


ed02864 


1. Starter 
2. Induction ammeter 
3. Battery 


Figure 1-6. Starter Current Draw Test 
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HOME 


TESTING STARTER ON BENCH 


1.6 


FREE RUNNING CURRENT DRAW TEST 


STARTER SOLENOID 


1. Place starter in vise, using a clean shop towel to prevent 
scratches or other damage. 


2. See Figure 1-7. Attach one heavy jumper cable (6 gauge 
minimum). 
a. Connect one end to the starter mounting flange (1). 


b. Connect the other end to the negative (-) terminal of 
a fully charged battery (2). 


3. Connect a second heavy jumper cable (6 gauge minimum). 
a. Connect one end to the positive (+) terminal of the 
battery (2). 


b. Connect the other end to the battery terminal (4) on 
the starter solenoid. Place an induction ammeter (3) 
over cable. 


4. Connect a smaller jumper cable (14 gauge minimum). 
a. Connect one end to the positive (+) terminal of the 
battery (2). 


b. Connect the other end to the solenoid relay terminal 
(5). 
5. Check ammeter reading. 
a. Ammeter should show 90 Amps maximum. 


b. If reading is higher, disassemble starter for inspection. 
See the service manual. 


с. If starter current draw on the vehicle was over 200 
Amps and this test was within specification, there may 
be a problem with engine or primary drive. 


ed02865 


Mounting flange 
Battery 
Induction ammeter 


Battery terminal 
Relay terminal 


mROMI 


Figure 1-7. Free Running Current Draw Test 
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Do not disassemble solenoid. Before testing, disconnect field 
wire from motor terminal as shown in Figure 1-8. 


To prevent damage to the solenoid, perform each test for only 
three to five seconds. 


Perform the solenoid pull-in, hold-in, and return tests together 
in one continuous operation. Conduct all three tests one after 
the other in the sequence given without interruption. 


SOLENOID PULL-IN TEST 


1. See Figure 1-8. Use a 12 Volt battery and connect three 
separate test leads as follows: 


a. Solenoid housing to negative battery post. 
b. Solenoid motor terminal to negative battery post. 
c. Solenoid relay terminal to positive battery post. 
2. Observe starter shaft. 
a. If starter shaft extends strongly, solenoid is working 
properly. 


b. If starter shaft does not extend strongly, replace the 
solenoid. 


ed00204 


1. Motor terminal 
2. Relay terminal 


3. Battery 


Figure 1-8. Pull-In Test 


SOLENOID HOLD-IN TEST 


1. See Figure 1-9. With test leads still connected in the 
manner specified in 1.6 TESTING STARTER ON BENCH, 
Solenoid Pull-In Test, disconnect solenoid motor ter- 
minal/battery negative test lead at negative battery post 
only; reconnect loose end of this test lead to positive bat- 
tery post. 


HOME 


2. Observe starter shaft. 
a. If starter shaft remains extended, solenoid is working 
properly. 
b. If starter shaft retracts, replace the solenoid. 


ed00205 


1. Motor terminal 
2. Relay terminal 
3. Battery 


Figure 1-9. Hold-In Test 


SOLENOID RETURN TEST 


1. See Figure 1-10. With test leads still. connected in the 
manner specified at the end of 1.6 TESTING STARTER 


ON BENCH, Solenoid Hold-In Test, disconnect solenoid 
relay terminal/positive battery post test lead at either end. 


2. Observe starter pinion. 
a. If starter shaft retracts, solenoid is working properly. 


b. If starter shaft does not retract, replace the solenoid. 


ed00206 


1. Motor terminal 
2. Relay terminal 


3. Battery 


Figure 1-10. Return Test 


TESTING 


Armature 


1. 


Remove armature and brush holder from field coil. See 
the service manual. 


Place armature in lathe or truing stand and check runout 
of commutator. Commutators with more than 0.015 in. 
(0.38 mm) of runout should be replaced or machined on 
a lathe. Commutators should be replaced when diameter 
is less than 1.141 in. (29.98 mm). 


Check depth of mica on commutator. If undercut is less 
than 0.008 in. (0.20 mm), use an undercutting machine to 
undercut the mica to 0.0312 in. (0.79 mm) deep. Clean 
the slots to remove any dirt or copper dust. 


NOTES 
See Figure 1-11. If an undercutting machine is not avail- 
able, undercutting can be done satisfactorily using a thin 
hacksaw blade. After undercutting, lightly sand the arma- 
ture with crocus cloth to remove any burrs. 


Do not use sandpaper or emery cloth on commutator. The 
abrasive grit may remain on commutator segments and 
could cause excessive brush wear. 

See Figure 1-12. Check for a shorted armature. 

a. Place armature on growler (1). 


b. Hold a thin steel strip (2) (hacksaw blade), against 
the armature core and slowly turn armature. 


с. А shorted armature causes the steel strip to vibrate 
and be attracted to the core. Replace the armature if 
shorted. 


See Figure 1-13. Check for a grounded armature with an 
ohmmeter or continuity tester. 


a. Touch one probe to any commutator segment. 
b. Touch the other probe to the armature core. 


c. There should be no continuity (infinite Ohms). If there 
is continuity, the armature is grounded. Replace a 
grounded armature. 


See Figure 1-14. Check for an open armature with an 

ohmmeter or continuity tester. 

a. Check for continuity between all commutator seg- 
ments. 


b. There should be continuity (0 Ohms) at all test points. 
If there is no continuity at any test point, then the 
armature is open. Replace an open armature. 
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sm02320 


ГТП 


(5)— 


ШП 


CELITA 


ПНЕ 


P 


. Segments 

Mica 

. Incorrect (Mica must not be left with a thin edge next to segments) 
. Correct (Mica must be cut away clean between segments) 

. Starting groove in mica with 3 cornered file 

. Undercutting mica with piece of hacksaw blade 

. Commutator 


NOON 


Figure 1-11. Undercutting Mica Separators 
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sm02325 


1. Growler 
2. Thin steel strip (hacksaw blade) 


Figure 1-12. Shorted Armature Test Using Growler 


sm03710 


Figure 1-13. Grounded Armature Test 


Measure the brush length. If any one of four brushes is 
less than 0.433 in. (11 mm), replace the field coil and brush 
holder assembly. No further testing is necessary. 


See Figure 1-15. Check for a grounded field coil winding 
with an ohmmeter or continuity tester. 


Touch one probe to the field coil housing (frame). 


Touch the other probe to each of two brushes 
attached to the field coil winding. 


There should be no continuity (infinite Ohms). If there 
is continuity at either brush, then the field coil winding 
is grounded. Replace the field coil/orush holder 
assembly if grounded. 


See Figure 1-16. Check for an open field coil winding with 
an ohmmeter or continuity tester. 


a. 
b. 


Touch one probe to the field wire. 


Touch the other probe to each of the two brushes 
attached to the field coil winding(s). 


There should be continuity (0 Ohms). If there is no 
continuity at either brush, then the field coil winding(s) 
are open. Replace the field coil/orush holder assembly 
if open. 


See Figure 1-17. Test the brush holder insulation with an 
ohmmeter or continuity tester. 


sm03711 


a. Touch one probe to the holder plate. 

b. Touch the other probe to each of the positive (insu- 
lated) brush holders. 

c. There should be no continuity (infinite Ohms). If there 
is continuity at either brush holder, replace the field 
coil/brush holder assembly. 

d. Touch one probe to the non-insulated brush holders 
and the other probe to the holder plate. If any resist- 
ance is measured, replace the field coil/brush holder 
assembly. 

sm03712 


Figure 1-14. Open Armature Test 


Brushes and Brush Holder 


1. 


Remove armature and brush holder from field coil. See 


the service manual. 


Figure 1-15. Grounded Field Coil Test 
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Figure 1-16. Open Field Coil Test 


1. Holder plate 
2. Positive (insulated) brush holder 


Figure 1-17. Brush Holder Insulation Test 
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CHARGING SYSTEM 


1.7 


GENERAL TROUBLESHOOTING 
The charging system consists of the alternator and voltage PART NUMBER TOOL NAME 
lator. Chargi t ircui h in Figure 1-19. 
regulator. Charging system circuits are shown in Figure 1-19 HD-48053 ADVANCED BATTERY CONDUCT. 


Alternator 

The alternator consists of two main components: 

* Тһе rotor which mounts to the engine sprocket shaft. 
* The stator which bolts to the engine crankcase. 
Voltage Regulator 


See Figure 1-18. The voltage regulator is a series regulator. 
The circuit combines the functions of rectifying and regulating. 


ed02026 


1. Stator (AC) connector [47A] 
2. Voltage regulator (DC) connector [77A] 


Figure 1-18. Voltage Regulator (Bottom View) AC and DC 
Connectors 


ANCE AND ELECTRICAL SYSTEM 
ANALYZER 


When the charging system fails to charge or does not charge 
at a satisfactory rate, make the following recommended checks. 


Battery 


Check for a weak or dead battery. See 1.8 BATTERY TESTING 
for battery testing procedures. Battery must be fully charged 
in order to perform a load test, or starting or charging tests. 
However, a partially discharged battery may be tested using 
the BATTERY TEST function of the ADVANCED BATTERY 
CONDUCTANCE AND ELECTRICAL SYSTEM ANA- 
LYZER (Part No. HD-48053). 


Wiring 
The stator and battery plug and socket connections must be 
clean and tight. 


See Figure 1-19. Check for corroded or loose connections in 
the charging circuit. 


Voltage Regulator Inspection 


The voltage regulator must have a clean, tight connection for 
proper operation. Check by using an ohmmeter with one lead 
on chassis ground, such as battery ground cable, and the other 
on the voltage regulator ground lead. 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 
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Figure 1-19. Charging System Circuit (Typical) 


Table 1-5. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[5] MAXIFUSE 2-place Packard Under left side cover 

[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 

[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[GND1] Harness ground Ring terminals Under seat 
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Charging System Test (Part 1 of 2) 


Test the battery. 
Charge or replace as required. 


Inspect volta 


ge regulator. 


See Voltage Regulator Inspection. 


PASS 


Perform Milliampere Draw 
Test. 


PASS 


Perform Total Current Draw Test. 
Record measurement. 


FAIL 


Correct as 
required. 


5306 


Disconnect the regulator. 
Does milliamp draw drop? 


YES 


Replace grounded 
stator. 


[36 ] 


Isolate damaged 
component or wiring. 


5312 5308 


PASS 


Go to Charging System Test 
(Part 2 of 2). 


Isolate damaged wiring or 
excessive accessories. 


5310 


1002159 en 
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Charging System Test (Part 2 of 2) 


Continued from Charging System Test (Part 1 of 2). 
Perform Current and Voltage Output Test. 


Record measurement and compare with Total Current Draw 
Test before proceeding. 


PASS 


Is voltage less than 15.0V? 


YES 


System tests good up to this point. Suspect: 


Accessories on for long periods when vehicle is 
parked and not running. 


Accessories on when vehicle is ridden very slowly 
for long periods. 


Battery self-discharge and/or accessory draw 
because vehicle was not operated for a long 
period. 


NOTE 
Whenever a charging system component fails a test and 
is replaced, retest the system to be sure the problem has 
been corrected. 
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Replace the 
voltage regulator. 


Perform 
Stator Check. 


FAIL 


Replace the 
stator. 


5312 


FAIL 


Perform 
AC Output Check. 


5316 


Replace voltage regulator. 
Perform Current and Voltage 
Output Test. 


| 5315 


РА55 FAIL PASS FAIL 
Replace the Replace the 
System OK. Damaged rotor. stator. rotor. 


5319 5314 5319 


Inspect the rotor. 


fc02160_en 
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TESTING 

PART NUMBER TOOL NAME 

HD-41404-B HARNESS CONNECTOR TEST KIT 

HD-48053 ADVANCED BATTERY CONDUCT- 
ANCE AND ELECTRICAL SYSTEM 
ANALYZER 


Milliampere Draw Test 


NOTES 


* Be sure accessories are not wired so they stay on at all 
times. This condition could drain battery completely if 
vehicle is parked for a long time. Check for this by con- 
necting ammeter between negative battery terminal and 
battery. 


*  TSM/TSSM/HFSM continues to draw 16-25 mA for 30 
seconds after ignition is turned off. Any disruption and 
reconnection of battery power, such as disconnecting the 
battery to place a meter in series, causes TSM/TSSM/ 
HFSM to draw 16-25 mA for 30 seconds. 


Disconnect siren during milliamperes draw test (siren may draw 
up to 20 mA). 


1. Remove left side cover. Remove MAXIFUSE. 


2. SeeFigure 1-20. Using HARNESS CONNECTOR TEST 
KIT (Part No. HD-41404-B) red male socket probes and 
patch cords, connect ammeter to MAXIFUSE socket ter- 
minals. With this arrangement, regulator drain is also 
picked up. 

3. With ignition switch turned to OFF and all lights and 
accessories off, observe current reading. 


a. Refer to Table 1-6. Add regulator draw ammeter 
reading to appropriate value for TSM/TSSM/HFSM/ 
ECM. If observed ammeter reading is less than listed 
in table, draw is within limits. 


b. A higher reading indicates excessive current draw. 
Check all accessories for excessive drain. 


NOTE 


A battery with a surface discharge condition could suffer a 
static drain. Correct by cleaning battery case. 
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1. Ammeter 
2. MAXIFUSE socket 


3. Voltage regulator 


Figure 1-20. Milliampere Draw Test (Ignition Turned to 
OFF) 


Table 1-6. Milliampere Draw Test 


ITEM MAXIMUM DRAW 
IN MILLIAMPERES 
ECM 1.0 
Speedometer 1.0 
Tachometer 1.0 
TSM (no security) 1.0 
TSSM (armed) 3.0 
TSSM (disarmed) 3.0 
TSSM (storage mode) 1.0 
HFSM 1.0 
Security siren (optional) 20.0* 
Voltage regulator 2.0 
Radio 2.0 
High output amplifier 1.0 
CB module 1.0 
XM module 1.0 


* Siren draws for 2-24 hours from the time the motorcycle 
battery is connected and 0.05 milliamperes once siren battery 
is charged. Disconnect siren during milliampere draw test. 


Total Current Draw Test 


If battery runs down during use, the current draw of the 
motorcycle components and accessories may exceed output 
of the charging system. 
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NOTE 


If a load tester is unavailable, an ammeter with current probe 
may be used. 


AWARNING 


Turn battery load tester OFF before connecting tester 
cables to battery terminals. Connecting tester cables with 
load tester ON can cause a spark and battery explosion, 
which could result in death or serious injury. (00252a) 


1. See Figure 1-21. To check for this condition, place load 
tester induction pickup or current probe pickup over battery 
negative cable. 


2. Disconnect stator plug from voltage regulator. Start the 
motorcycle and run the engine at 2000 RPM. 


3. With ignition and all continuously running lights and 
accessories turned on (headlamp on high beam), read the 
total current draw. 


4. Compare this reading to the reading obtained after per- 
forming the Current and Voltage Output Test. 
a. The current output should exceed current draw by 
3.5 Amps minimum. 


b. If output does not meet specifications, there may be 
too many accessories for the charging system to 
handle. 


5. Reconnect voltage regulator after testing. 


ed02990 


Figure 1-21. Check Current Draw (Ignition Switch On) 


Current and Voltage Output Test: Using 
HD-48053 


1. Connect the ADVANCED BATTERY CONDUCTANCE 
AND ELECTRICAL SYSTEM ANALYZER (Part No. HD- 
48053) leads to the vehicle's battery. 
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2. Follow the instructions in the analyzer's instruction manual 
to perform a Charging System Test. 
See Figure 1-22. The test results include a decision on 
the charging system's condition and the measured system 
voltage at idle and at 3000 RPM. The analyzer's printer 
provides a printout including one of two possible test res- 
ults: 


e . CHARGING SYSTEM NORMAL - No problem found. 


e CHARGING SYSTEM PROBLEM - The analyzer detected 
a problem and displays one of the three following results: 


1. LOW CHARGING VOLTS - The alternator is not supplying 
sufficient current for the system's electrical loads. 


2. HIGH CHARGING VOLTS - The voltage output from the 
alternator exceeds the normal regulator limits. 


3. INVESTIGATE VOLT OUTPUT - The rev voltage is lower 
than the idle voltage. 


Current and Voltage Output Test: Using 
Load Tester 


1. SeeFigure 1-21. Connect load tester. 


a. Connect negative and positive leads to battery ter- 
minals. 


b. Place load tester induction pickup over positive regu- 
lator cable. 


2. Run the engine at 3000 RPM. Increase the load as 
required to obtain a constant 13.0 VDC. Do not leave any 
load switch turned on for more than 20 seconds or over- 
heating and tester damage are possible. 


3. The current output should be 35-50 Amps. Note the 
measurement for use in Total Current Draw Test. 


NOTE 
Rider's habits may require output test at lower RPM. 


4. See Figure 1-21. After removing the load, read the load 
tester voltage meter. 


a. |f voltage to the battery is not more than 15 Volts, 
voltage output is within specifications. Investigate 
other possible problems. See Charging System Test. 


b. If voltage is higher, voltage regulator is not functioning 
properly. 
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_CHARGING TEST 
PROBLEM 
LOW 
CHARGING VOLTS 
IDLE: 12.32V 
REV: 12.32V 


REFER TO H-D 
SERVICE MANUAL 


Figure 1-22. Charging System Test Results Printout 


Stator Check 
1. Turn ignition switch to OFF. 


2. SeeFigure 1-23. Connect an ohmmeter. 
a. Disconnect voltage regulator connector from alternator 
stator wiring. 


b. Insert one ohmmeter lead into a stator connector 
socket. 


с. Attach the other lead to a suitable ground. 


3. Test for continuity with ohmmeter set to the ohms scale. 
a. A good stator shows no continuity (open circuit) 
between any stator sockets and ground. 


b. Any other reading indicates a grounded stator which 
must be replaced. 


4. SeeFigure 1-24. Remove ground lead. Check resistance 
across stator sockets 1-2, 2-3 and 3-1. 


5. Test for resistance with ohmmeter set on the ohms scale. 
a. Resistance across all the stator sockets should be 
0.1-0.2 Ohm. 


b. If the resistance is higher, the stator is damaged and 
must be replaced. 


с. If the resistance is lower, it could indicate turn to turn 
short. 


NOTE 
Verify the meter reads 0 Ohm when probes are shorted 
together. If not, subtract lowest value to resistance value of 
stator. 


+4 M, 
2 ed02027 Ж 
2222 


Figure 1-23. Test for Grounded Stator (Typical) 


ж% 
2 ed02028 Ж 
222 


Figure 1-24. Check for Stator Resistance (Typical) 
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AC Output Check 


1. See Figure 1-25. Test AC output. 
a. Disconnect voltage regulator connector from alternator 
stator wiring. 


b. Connect an AC voltmeter across stator connector 
sockets 1-2. 


c. Run the engine at 2000 RPM. The AC output should 
be 32-46 Volts AC (approximately 16-23 per 1000 
RPM). 


d. Repeat test across stator sockets 2-3 and 3-1. 


2. Compare test results to specifications. 


a. If the output is below specifications, charging problem 
could be a faulty rotor or stator. 


b. If output is within specifications, charging problem 
might be faulty regulator. Replace as required. 


3. Check the output again as previously described under 
Current and Voltage Output Test. 
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Figure 1-25. Check Stator AC Voltage Output (Typical) 
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BATTERY TESTING 


1.8 


GENERAL 


Three different procedures may be performed to provide a 
good indicator of battery condition; a voltage test, a conduct- 
ance test, or a load test. 


A battery may be tested, whether fully charged or not, via 
conductance test. In order to perform a load test, the battery 
must be fully charged. 


VOLTMETER TEST 


The voltmeter test provides a general indicator of battery state 
of charge or condition. Check the voltage of the battery to verify 
that it is in a 100% fully charged condition. Refer to Table 1-7. 


If the open circuit (disconnected) voltage reading is below 12.6 
Volts, charge the battery and then recheck the voltage after 
the battery has set for one to two hours. If the voltage reading 
is 12.7 Volts or above, perform the load test described in this 
section. 


Table 1-7. Voltmeter Test For Battery Charge Conditions 


See Figure 1-26. The analyzer printer provides you with a 
printout including one of six possible test results: 


e GOOD BATTERY - Return the battery to service. 


* _ GOOD-RECHARGE - Fully charge the battery and return 
to service. 


e . CHARGE & RETEST - Fully charge the battery and retest. 
* БЕРІ АСЕ BATTERY - Replace the battery. 
* ВАО CELL-REPLACE - Replace the battery and retest. 


* . BATTERY NOISE - Remove surface charge from battery 
and retest. 


NOTES 


* A REPLACE BATTERY test result may also mean a poor 
connection between the battery cables and the vehicle. 
After disconnecting the battery cables from the battery, 
retest the battery using the out-of-vehicle test before 
replacing. 


Connect the tester directly to the lead terminals of the 
battery, and not the bolts. 


VOLTAGE STATE OF CHARGE 
12.7 100% 
12.6 75% 
12.3 50% 
12.0 25% 
11.8 0% 
CONDUCTANCE TEST 
PART NUMBER TOOL NAME 
HD-48053 ADVANCED BATTERY CONDUCT- 
ANCE AND ELECTRICAL SYSTEM 
ANALYZER 


Test the battery using the ADVANCED BATTERY CONDUCT- 
ANCE AND ELECTRICAL SYSTEM ANALYZER (Part No. HD- 
48053). Perform a battery test as follows: 


1. Connect the HD-48053 analyzer leads to the vehicle bat- 
tery lead terminal, not to bolt or wire terminal. 


NOTE 
Connect the tester directly to the lead terminals of the battery, 
and not the bolts. 


2. Follow the instructions in the analyzer instruction manual 
to perform a battery test. 


The test results include a decision on the battery condition and 
the measured state of charge. 


MCR-101 HD V1.0 
(C) MIDTRONICS 


ed02811 


MON 02/21/05 
3:45 PM 
LAST 6 OF VIN 
012345 
DATE CODE 
B5 


BATTERY TEST 
RATING: 
295 CCA 
65958-94 


12.32V 95CCA 
REPLACE BATTERY 


WARRANTY CODE 
9J9G9N-0132N8 


rd МАТУ 


Figure 1-26. Battery Test Results Printout 


LOAD TEST 


To load test the battery, proceed as follows: 


AWARNING 


Disconnect negative (-) battery cable first. If positive (+) 
cable should contact ground with negative (-) cable con- 
nected, the resulting sparks can cause a battery explosion, 
which could result in death or serious injury. (00049a) 


1. Remove the battery from the motorcycle. 


2. Always fully charge the battery before testing or test 
readings will be incorrect. Load testing a discharged bat- 
tery can also result in permanent battery damage. 


3. After charging, allow battery to stand for at least one hour 
before testing. 
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AWARNING 


Turn battery load tester OFF before connecting tester 
cables to battery terminals. Connecting tester cables with 
load tester ON can cause a spark and battery explosion, 
which could result in death or serious injury. (00252a) 


4. See Figure 1-27. Connect tester leads to battery posts 
and place induction pickup over negative (black) cable. 


NOTE 
To avoid load tester and/or battery damage, do not leave the 
load tester switch turned on for more than 20 seconds. 


5. Refer to Table 1-8. Using a load tester load battery at 50% 
of CCA rating. Voltage reading after 15 seconds should 
be 9.6 Volts or more at 70 °F (21 °C). 


AWARNING 


Turn battery load tester OFF before disconnecting tester 
cables to battery terminals. Disconnecting tester cables 
with load tester ON can cause a spark and battery explo- 
sion, which could result in death or serious injury. (00253a) 


AWARNING 


Connect positive (+) battery cable first. If positive (+) cable 
should contact ground with negative (-) cable connected, 
the resulting sparks can cause a battery explosion, which 
could result in death or serious injury. (00068a) 


CAUTION 


Do not over-tighten bolts on battery terminals. Use 
recommended torque values. Over-tightening battery ter- 
minal bolts could result in damage to battery terminals. 
(00216a) 
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6. Install the battery in the motorcycle. 
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1. Load tester 
2. Induction pickup 
3. Battery 


Figure 1-27. Load Test Battery 


Table 1-8. Battery Load Test 


COLD CRANKING 100% 50% 
AMPERAGE (CCA) 
Touring models 300 150 
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CHECKING FOR DIAGNOSTIC TROUBLE CODES 2.1 


CHECK ENGINE LAMP 1. See Figure 2-3. After the check engine lamp turns off fol- 
lowing the first four-second illumination period, one of 
See Figure 2-1. To diagnose ECM system problems, begin by three events may occur: 


observing the behavior ofthe check engine атр. a. The lamp remains off. This indicates there are no 


NOTES current fault conditions or stored DTCs currently 
• бее Figure 2-2. Key ON means the ignition switch is turned detected by the ECM. 
to IGNITION and the engine stop switch is set to RUN b. The lamp remains off for only four seconds and then 


(although the engine is not running). illuminates for an eight-second period. This indicates 


* When the ignition switch is turned to IGNITION, the check a DTC is stored, but no current DTC exists. 
engine lamp illuminates for approximately four seconds 


c. Thelamp remains on beyond the eight-second period. 
and then turns off. 


This indicates a current DTC exists. 


* Ifthe check engine lamp is not illuminated at ignition on, 
the problem is likely to be an instrument failure. See 2. See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE 


2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER. кы eee ee which flows ог а complete 
description of DTC formats. 


. If the check engine lamp illuminates late (after 20 
seconds), the problem is most likely a serial data bus NOTE 
failure. Test for DTCs using speedometer self-diagnostics. | Some DTCs can only be fully diagnosed during actuation. For 
See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER. example, a problem with the ignition coil is considered a current 
. |f the check engine lamp fails to turn off after the initial ё! even after the problem is corrected, since the ECM will 
four-second period, see 2.2 INITIAL. DIAGNOSTIC not know of its resolution until after the coil is exercised by the 
CHECK: SPEEDOMETER. vehicle start sequence. In this manner, there may sometimes 
be a false indication of the current DTC. 
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FLHT, FLTR & FLHX FLHR 
1. Speedometer 7. Check engine lamp 
2. Security lamp (key icon) 8. Battery discharge lamp 
3. Tachometer 9. Sixth gear lamp 
4. Cruise lamp 10. ABS lamp 
5. Odometer/trip odometer/clock 11. Pursuit lamp 
6. Low fuel warning lamp 


Figure 2-1. Speedometer 
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ө 


1. АШехсері FLHR models 
2. All FLHR models (cover shown closed) 
3. All FLHR models (cover shown open) 


Figure 2-2. Ignition Switch (FLHX, FLHT/C/U, FLTR) 


SECURITY LAMP 


To diagnose TSM/HFSM system problems, begin by observing 
the behavior of the security lamp. 


See Figure 2-3. After the security lamp turns off following 
the first four-second illumination period, one of three 
events may occur: 


NOTES 


To provide an indication of HFSM DTCs, the security lamp 
is enabled on HFSM models. 


See Figure 2-2. Key ON means the ignition switch is turned 
to IGNITION and the engine stop switch is set to RUN 
(although the engine is not running). 


When the ignition switch is turned to IGNITION, the check 
engine lamp illuminates for approximately four seconds 
and then turns off. 


If the check engine lamp is not illuminated at ignition on, 
the problem is likely to be an instrument failure. See 
2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER. 


If the check engine lamp illuminates late (after 20 
seconds) see 2.2 INITIAL DIAGNOSTIC CHECK: 
SPEEDOMETER. 


If the security lamp fails to turn OFF after the initial four- 
second period, a problem exists in the instrumentation. 
See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER. 
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a. The lamp remains off. This indicates there are no 
current fault conditions or stored DTCs currently 
detected by the HFSM. 


b. The lamp stays off for only four seconds and then 
comes back on for an eight-second period. This 
indicates a DTC is stored, but no current DTC exists. 


c. Thelamp remains on beyond the eight-second period. 
This indicates a current DTC exists. 


2. See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE 
CODES, Code Types which follows for a complete 
description of DTC formats. 


NOTE 


Some DTCs can only be fully diagnosed during actuation. For 
example, a problem with the turn signals is considered a current 
fault even after the problem is corrected, since the TSM/HFSM 
will not know of its resolution until after the turn signals are 
activated. In this manner, there may sometimes be a false 
indication of the current DTC. 
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Figure 2-3. Check Engine and Security Lamp Operation 
CODE TYPES It is important to note that historic DTCs may also be present 
whenever the system indicates the existence of a current fault. 
PART NUMBER TOOL NAME See 2.1 CHECKING FOR DIAGNOSTIC TROUBLE CODES, 
HD-48650 DIGITAL TECHNICIAN II Multiple Diagnostic Trouble Codes if multiple DTCs are found. 


There are two types of DTCs: current and historic. If a DTC is 
stored, it can be read using DIGITAL TECHNICIAN II (Part 
No. HD-48650) or speedometer self-diagnostics. See 
2.3 SPEEDOMETER SELF-DIAGNOSTICS. 


All DTCs reside in the memory of the ECM, TSM/TSSM/HFSM, 
speedometer or tachometer until the code is cleared. 


Current 


Current DTCs are those which presently disrupt motorcycle 
operation. See the appropriate flowcharts for solutions. 


Historic 


If a particular problem happens to resolve itself, the active 
status problem is dropped and it becomes a historic rather than 
current fault. Historic DTCs are stored for a length of time to 
assist in the diagnosis of intermittent faults. 


Historic DTCs are cleared after a total of 50 trips has elapsed. 
A trip consists of a start and run cycle. After the 50 trip retention 
period, the historic DTC is automatically erased from memory 
providing no subsequent faults of the same type are detected 
in that period. 


DTCs can only be identified as historic using DIGITAL TECH- 
NICIAN II (Part No. HD-48650), a computer-based diagnostic 
package. 


Diagnostic charts are designed for use with current DTCs and 
as a result they frequently suggest wire repair or part replace- 
ment. 


RETRIEVING DIAGNOSTIC TROUBLE 
CODES 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The engine management system provides two levels of dia- 
gnostics. 


* Тһе most sophisticated mode employs DIGITAL TECHNI- 
CIAN II (Part No. HD-48650), a computer-based diagnostic 
package. 


* The second mode requires using the speedometer self- 
diagnostics. See 2.3 SPEEDOMETER SELF-DIA- 
GNOSTICS. 


MULTIPLE DIAGNOSTIC TROUBLE CODES 


While it is possible for more than one fault to occur and set 
more than one DTC, there are several conditions which may 
result in one fault setting multiple DTCs. For example, serial 
data DTCs (DTC U1016, U1064, U1097, U1300 and U1301) 
may be accompanied by other DTCs. Always correct the serial 
data DTCs before resolving other DTCs. 


Refer to Table 2-2 for proper resolution of multiple DTCs. 
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INITIAL DIAGNOSTIC CHECK: SPEEDOMETER 


2.2 


GENERAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


Constant power is supplied to the speedometer through ter- 
minal 5 of connector [39]. The speedometer turns on when 
power is applied to terminal 1. The speedometer proceeds 
through an initialization sequence every time power is removed 
and reapplied to terminal 6. The visible part of this sequence 
is the check engine lamp (in run mode), security lamp, back- 


lighting, odometer and fuel level. Upon ignition on, the check 
engine lamp and security lamp illuminate for four seconds and 
then (if parameters are normal) go out. 


To locate faulty circuits or other system problems, follow the 
diagnostic flowcharts and tests in this section. For a systematic 
approach, always begin with 2.2 INITIAL DIAGNOSTIC 
CHECK: SPEEDOMETER, Initial Diagnostics which follows. 
Read the general information and then work your way through 
the flowchart box by box. 


Loss of power on any of the four power inputs changes 
speedometer behavior. Refer to Table 2-1. 


Table 2-1. Speedometer Function Chart - Loss of Input 


Terminal 5 
(Constant) 


Terminal 1 (IGN) 


Terminal 6 (ACC) 


Terminal 7 (GRD) Terminal 8 and 11 
(Trip Odometer 


Reset Switch) 


Security lamp glows 
dimly during 4- 
second bulb check. 


Will not "WOW". 


Display will be non- 
functional in 
accessory and igni- 
tion modes. 


Display completely 
non-functional. 


No trip odometer reset 
switch function. 


Turn signals still functional. 


Security lamp still 
performs 4-second 
bulb check in ignition 
mode. 


Diagnostic absent. 


Will not "WOW". 


Speedometer indicates vehicle 
speed (zero). 


Security lamp still functions. 


Check engine lamp and battery lamp 
non-functional. 


Diagnostics absent. 


Diagnostic Notes 


If anumbered circle appears adjacent to a flowchart box, more 
information is offered in the diagnostic notes. Many diagnostic 
notes contain supplemental information, descriptions of various 
diagnostic tools or references to other parts of the manual 
where information on the location and removal of components 
may be obtained. 


Circuit Diagram/Wire Harness Connector 
Table 


When working through a flowchart, refer to the illustrations, 
the associated circuit diagram and the wire harness connector 
table as necessary. The wire harness connector table for each 
circuit diagram identifies the connector number, description, 
type and general location. 


In order to perform most diagnostic routines, a BREAKOUT 
BOX (Part No. HD-42682) and a DVOM are required. See 
2.5 BREAKOUT BOX: SPEEDOMETER/TACHOMETER. 


To perform the circuit checks with any degree of efficiency, a 
familiarity with the various wire connectors is also necessary. 
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INITIAL DIAGNOSTICS 


PART NUMBER 
HD-42682 
HD-46601 


TOOL NAME 
BREAKOUT BOX 
INSTRUMENT HARNESS ADAPTERS 


Diagnostic Tips 


* |f speedometer reads BUS Er with the ignition switch 
turned to IGNITION (engine stop switch at RUN with the 
engine off), check data bus for an open or short to ground 
between DLC [91A] terminal 3 and ECM connector [78B] 
terminal 69, TSM/TSSM/HFSM connector [30B] terminal 
3, soeedometer connector [39B] terminal 2 or tachometer 
(if equipped) connector [108B] terminal 2. 


e Check for an open data test terminal between DLC [91А] 
terminal 3 and TSM/TSSM/HFSM connector [30B] terminal 
3. With ignition switch turned to IGNITION, serial data bus 


HOME 


voltage should be 0.6-0.8 Volt. The range of acceptable 


voltage is greater than 0 and less than 7.0 Volts. 


e То identify intermittents, wiggle instrument and/or vehicle 


Diagnostic Notes 


The reference number below correlates with the circled number 
on the initial diagnostic check flowcharts. 


harness while performing steps in the Diagnostic Check 


1. Connect BREAKOUT BOX (Part No. HD-42682) and 


harts. 
RS INSTRUMENT HARNESS ADAPTERS (Part No. HD- 
46601) between wire harness and speedometer. 
All speedometer DTCs are listed in Table 2-2. 
Table 2-2. Speedometer/Tachometer Diagnostic Trouble Codes (DTC) Priority Chart 
DTC PRI- FAULT CONDITION SOLUTION MODULE 
ORITY 

BUS Er 1 Serial data bus shorted 2.14 DTC U1300, U1301 OR BUS |Speedometer/tachometer 
low/open/high ER 

U1300 2 Serial data low 2.14 ОТС U1300, U1301 OR BUS | Speedometer/tachometer 

ER 
U1301 3 Serial data high 2.14 ОТС U1300, 01301 OR BUS | Speedometer/tachometer 
ER 

U1016 Loss of ECM serial data 2.12 DTC U1016 Speedometer/tachometer 

U1064 5 Loss of TSM/TSSM/HFSM serial 2.13 ОТС U1064, U1255 Speedometer/tachometer 
data. 

U1255 6 Missing response from other module |2.13 DTC U1064, U1255 Speedometer/tachometer 
(TSM/TSSM/HFSM and/or ECM) at 
startup 

B1007 7 Ignition line overvoltage 2.10 DTC B1006, B1007 Speedometer/tachometer 

B1006 8 Accessory line overvoltage 2.10 DTC B1006, B1007 Speedometer/tachometer 

B1008 9 Reset switch closed 2.11 DTC B1008 Speedometer 

B1004 10 | Fuel level sending unit low 2.9 DTC B1004, B1005 Speedometer 

B1005 11  |Fuellevel sending unit high/open |2.9 ОТС B1004, B1005 Speedometer 


Other Diagnostic Trouble Codes 
See 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM for any 


DTCs related to the TSM, TSSM or HFSM. 


See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs 


related to the ECM. 
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Figure 2-4. Diagnostic Check: FLHX, FLHT/C/U, FLTR 
Table 2-3. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (black) Inner fairing - right side below radio 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 2-3. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHX, 12-place Packard Inner fairing (back of tachometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
ет01171 
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Figure 2-5. Diagnostic Check: FLHR/C 
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Table 2-4. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[20] Console harness 16-place Molex Under seat 

[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module 20-place Molex Under right side cover 
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Initial Diagnostic Check (Part 1 of 2) 


| Does the engine start? 


YES 
Starts and runs. 


Check for DTCs. See 
2.3 SPEEDOMETER 

SELF-DIAGNOSTICS. 
Were codes found? 


YES 
Starts, then stalls. 
See 4.11 STARTS, THEN 

STALLS. 


NO 
Cranks, but will not start. 


NO 
Engine will not crank. 


See 4.9 ENGINE CRANKS, 
BUT WILL NOT START. 


See 1.2 STARTING 
SYSTEM DIAGNOSIS. 


Unable to enter diagnostic mode. 
With ignition switch to OFF, press and 
release trip odometer reset switch. 
Does odometer display appear with 
display backlighting? 


Go to Initial Diagnostic 
Check (Part 2 of 2). 


With connector [39 
speedometer, check continuity (with ignition 
switch to OFF) between terminals 8 and 11 on 


Is continuity 
switch is pre 


Check for continuity to ground on terminal 7 of 
speedometer. Wiggle harness during continuity check. 
Is continuity present? 


© 


Check for battery voltage at 
terminal 5 of speedometer 
while wiggling harness. 

Is battery voltage continuously 
present? 


Locate and repair open 
between terminal 7 
and ground. 


disconnected from 


Locate and repair open 
between terminal 5 and 


MEE the battery fuse. 


present when trip odometer reset 
ssed, and infinity when released? 


YES 


Replace the 
speedometer. 


Replace the trip odometer 
reset switch. 


fc02163_en 
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Initial Diagnostic Check (Part 2 of 2) 


Continued from Initial Diagnostic Check (Part 1 of 2). 
Perform "WOW" test. See 2.3 SPEEDOMETER SELF-DIAGNOSTICS. 
The following features should be functional: 
1. backlight should illuminate 
2. needle should sweep its full range of motion 
3. LEDs that should illuminate: 
* check engine 
* battery 
* security 
* low fuel 
* sixth gear 
Are all features functional? 


YES 
Turdanition switch With ignition switch turned to 
Аве IGNITION, check for battery voltage 
Is backlight resent? at terminal 1 of Breakout Box. 
апр : Is battery voltage present? 
YES NO 
Is problem Check for battery voltage at Replace the 
intermittent? Breakout Box terminal б; speedometer. 
: Is battery voltage present? р : 


YES NO YES 
Replace the Is the accessory 
speedometer. fuse good? 


Locate and repair 
source of fault. 
Replace the 


Locate and repair open 
on (O) wire between 

terminal 1 of connector 

[39] and instrument fuse. 


instrument fuse. 


Locate and repair open on (O/W) Locate and repair source of 
wire between terminal 6 of fault. 
connector [39] and accessory fuse. Replace the accessory fuse. 


YES YES [№ | 


Repeat Diagnostic Check тетеп vehicle speed Tachometer inoperative 
while wiggling harnesses. NUR MR vss (no engine speed). 
Is an intermittent present? Is there debris Buen : 

- See Tachometer 


Inoperative (Part 1 of 2). 


YES | NO 


Remove debris. 
Reinstall VSS. 


Check for damaged wiring/ 
loose connection between 
VSS and ECM. 

Is wiring damage/loose 
connection present? 


Locate and repair Replace the 
Source of fault. Speedometer. 


Locate and repair 


intermittent. No trouble found. 


fc02164 en 
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SPEEDOMETER SELF-DIAGNOSTICS 2.3 


GENERAL 


The speedometer is capable of displaying and clearing 
speedometer, tachometer, TSM/TSSM/HFSM, ECM, and ABS 
DTCs (diagnostic mode). 


DIAGNOSTICS 


Diagnostic Tips 


For a quick check of speedometer function, a "WOW" test 
can be performed. Press and hold trip odometer reset 
switch (Figure 2-1), then turn ignition switch to IGNITION. 
Release trip odometer reset switch. Background lighting 
should illuminate, gauge needle should sweep its full range 
of motion, and indicator lamps (check engine, low fuel, 
battery and security) should illuminate. 


If instrument module fails "WOW" test, check for battery, 
ground, ignition, trip odometer reset switch and accessory 
wiring to speedometer. If any feature in the speedometer 


is non-functional, see 2.2 INITIAL DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. To exit diagnostic mode, turn ignition switch to OFF. 


2. Toclear DTOCs for the selected module: 


a. 


Press and hold the trip odometer reset switch for more 
than 5 seconds to display available modules, release. 


Press the trip odometer reset switch to choose the 
module. 


Press and hold the trip odometer reset switch for more 
than 5 seconds to display the DTC, release. 


Press and hold the trip odometer reset switch for more 
than 5 seconds to clear the DTCs for the selected 
module. 
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Speedometer Self-Diagnostics 


ignition switch to IGNITION. 


While holding trip odometer reset switch in, turn 


Make sure engine stop switch is in RUN position. 


Release trip odometer 
reset switch. 
Does “diag” appear? 


YES 


Press and release 
trip odometer reset 
switch. 
“PSSPtb” appears? 


"P" На: 


To choose TSM/ 
TSSM/HFSM, press 
and release trip 
odometer reset switch. 


"S" flashing. 


To choose 
speedometer, press 
and release the trip 

odometer reset switch. 


"SP" flashing. 


To choose tachometer, 
press and release trip 
odometer reset switch. 


To display DTCs for 
the ECM, press and 
hold trip odometer 
reset switch for more 
than 5 seconds. 


To display DTCs for 
TSM/TSSM/HFSM, 
press and trip 
odometer reset 
Switch for more than 
5 seconds. 


To display DTCs for 
speedometer, press 
and hold trip 
odometer reset 
Switch for more than 
5 seconds. 


"t' flashing. 


To choose ABS, press 
and release trip 


odometer reset switch. 


To display DTCs for 
tachometer, press 


"none" displayed. 


See 2.2 INITIAL 
DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Device 
response? 


YES 


DTC 
displayed. 


©) 


and hold trip 
odometer reset Press 
switch for more than trip 
5 seconds. 


To display DTCs for 


"b" flashing. 


To choose ECM, press 


and release trip odometer 


reset switch. To exit, turn 
ignition switch to OFF. 


reset switch. Part 
number of module 
is displayed. 


and release Press and release 
odometer 
Switch. 


Are more DTCs 


displayed? 


ABS (if equipped), 
press and hold trip 
odometer reset switch 
for more than 5 
seconds. 


Press and release trip odometer 


reset switch again to continue to 
next module. 
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NO 


"no rsp" displayed. 
See applicable code from other 
modules. Models not equipped 
with a tachometer or ABS will 
display "no rsp" normally. 

If “no rsp” displayed on odometer 
on tachometer equipped vehicle, 
see 2.4 SPEEDOMETER/ 
TACHOMETER. 

If “no rsp” displayed on odometer 
on ABS equipped vehicle, see 
6.1 ANTI-LOCK BRAKE 
SYSTEM (ABS) GENERAL 
INFORMATION. 


trip odometer reset 


ca 


“end” displayed. 

To clear all DTCs for selected 
module press and hold trip 
odometer reset switch for more 
than 5 seconds. 

If DTCs are not to be cleared, 
press and release trip odometer 
reset switch. Part number of 
module is displayed. 


к 
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SPEEDOMETER/TACHOMETER 


2.4 


GENERAL 


ODOMETER THEORY OF OPERATION 


NOTE 


Some icons may illuminate during "WOW" test even though 
the icon has no functionality on that vehicle. 


The speedometer consists of a speedometer display and sev- 
eral icons. The icons include the sixth gear indicator, check 
engine, low fuel, battery, security, pursuit, ABS, and cruise 
enabled lamps. 


Trip Odometer Reset Switch 


Pressing the trip odometer reset switch provides the following 
capabilities: 


e Change the odometer display (press and immediately 
release) between mileage, trip A and trip B values, fuel 
range, and clock (if equipped). 


e Reset an individual trip odometer (press and hold 2-3 
seconds). 


* Gain access to the diagnostic mode, clear DTCs, and exit 
diagnostic mode. See 2.3 SPEEDOMETER SELF-DIA- 
GNOSTICS. 


* Display odometer while ignition switch is off. Press and 
hold trip odometer reset switch while ignition switch is off 
and odometer mileage will be displayed. 


e  Onmodels with dual scale speedometers, toggle between 
miles/kilometers on odometer and trip odometer display. 
To toggle display, turn ignition switch to IGNITION. Press 
and hold trip odometer reset switch while odometer is 
displayed. Release trip odometer reset switch when 
change is noted. (If trip odometer reset switch is held while 
trip odometer is displayed, trip odometer will reset.) 


*  Thetrip odometer reset switch is also used to set or select 
the clock located in the odometer. The clock function for 
the odometer is not present on vehicles equipped with the 
advanced audio system. Detailed instructions for setting 
the clock are located in the Owner's Manual. 


SPEEDOMETER THEORY OF OPERATION 


The speedometer circuit consists of a VSS, the ECM, trip 
odometer reset switch and the speedometer. The VSS is 
mounted on the rear of the transmission case below the starter 
motor assembly. The sensor circuitry is that of a Hall-effect 
sensor triggered by the gear teeth of fifth gear on the transmis- 
sion mainshaft. 


The output from the sensor is a series of pulses that are inter- 
preted by the ECM circuitry, converted into serial data then 
sent to the speedometer to control the position of the speedo- 
meter needle and the odometer LCD. The vehicle speed serial 
data is also transmitted to the TSM/TSSM/HFSM for turn signal 
cancellation. 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The odometer mileage is permanently stored and is not lost 
when electrical power is turned off or disconnected. The trip 
odometer reset switch allows switching between the odometer, 
trip odometer A and trip odometer B values, fuel range, and 
clock (if equipped). 


To zero the trip odometer, have the desired trip odometer dis- 
play visible and press and hold the trip odometer reset switch. 
The trip odometer mileage is displayed for 2-3 seconds and 
then the trip mileage returns to zero miles. 


The odometer can display six numbers to indicate a maximum 
of 999999 miles/kilometers. The trip odometers can display six 
numbers with a tenth of a mile accuracy for a maximum of 
99999.9 miles/kilometers. 


The speedometer indicates when the vehicle is in sixth gear. 
Selection of sixth gear is inferred as the system identifies when 
correct RPM and vehicle speed coincide. 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values in DIGITAL TECHNICIAN II (Part No. HD- 
48650). 


TACHOMETER THEORY OF OPERATION 


The tachometer receives serial data from the ECM. The 
tachometer interprets the serial data and converts it into 
tachometer needle movement. 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 

HD-46601 INSTRUMENT HARNESS ADAPTERS 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. |f problems are intermittent, wiggle harness while per- 
forming tests. 


2. Connect BREAKOUT BOX (Part No. HD-42682) and 
INSTRUMENT HARNESS ADAPTERS (Part No. HD- 
46601) between wire harness and tachometer. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), black pin probe and patch cord. 
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Tachometer Inoperative (Part 1 of 2) 


Perform "WOW" test. See 2.3 SPEEDOMETER SELF- 
DIAGNOSTICS. 

The following features should be functional: 
1. backlight should illuminate 
2. needle should sweep its full range of motion 
3. LEDs should illuminate: 

* cruise (although not cruise equipped on some models) 

* ABS (although not ABS equipped on some models) 

* pursuit (although may not be a police vehicle) 

Are all features functional? 


YES 


Is problem intermittent? 


YES 


[36] 


Check for battery voltage at 
terminal 1 of Breakout Box. 
Is battery voltage present? 


Repeat Initial 
Diagnostic Check 


No trouble 
found. 


while wiggling 
harnesses. 


Check for continuity between 
Breakout Box terminal 2 and 
terminal 13 of connector [1A]. 
Is continuity present? 


YES 


NO 


Go to 


Tachometer Locate and 


repair open on 
(LGN/V) wire. 


Inoperative 
(Part 2 of 2). 
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Is the instrument 
fuse good? 


Locate and repair 
open in (O) wire 
between terminal 1 of 
connector [108] and 
the instrument fuse. 


[36] 


Locate and repair 
Source of fault. 
Replace the 
instrument fuse. 


1002166 en 
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Tachometer Inoperative (Part 2 of 2) 


Continued from Tachometer Inoperative (Part 1 of 2). 
Check for continuity to ground on Breakout Box 
terminal 7. Wiggle harness during continuity check. 
Is continuity present? 


Check for battery voltage 
at Breakout Box terminal 5 
while wiggling harness. 
Is battery voltage 
continuously present? 


Locate and repair open on 
(BK/GN) wire between 


terminal 7 of connector [108] 
and ground. 


Locate and repair open 
on (BN/GY) wire 
between terminal 5 of 
connector [108] and 
battery fuse. 


Check for battery voltage at 
Breakout Box terminal 6. 
Is battery voltage present? 


Locate and repair open on (O/W) 
wire between terminal 6 of connector 
[108] and accessory fuse. 


Replace the tachometer. 


fc02167_en 
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BREAKOUT BOX: 


SPEEDOMETER/TACHOMETER 


2.5 


GENERAL 

PART NUMBER TOOL NAME 

HD-42682 BREAKOUT BOX 

HD-46601 INSTRUMENT HARNESS ADAPTERS 


The BREAKOUT BOX (Part No. HD-42682) and INSTRUMENT 
HARNESS ADAPTERS (Part No. HD-46601) connect to 
speedometer connector [39]. Used in conjunction with a DVOM, 
it allows circuit diagnosis of wiring harness and connections 
without having to probe with sharp objects. 


NOTE 
See wiring diagrams for speedometer terminal functions. 


INSTALLATION 


PART NUMBER 
HD-42682 


TOOL NAME 
BREAKOUT BOX 


ed02037 


HD-46601 INSTRUMENT HARNESS ADAPTERS 


1. See Figure 2-6. Release the external latches and discon- 
nect connector [39B]. 


2. See Figure 2-8. Connect INSTRUMENT HARNESS 
ADAPTERS (Part No. HD-46601) to connectors [39A] and 
[39B]. 


3. See Figure 2-7. Attach connectors from BREAKOUT 
BOX (Part No. HD-42682) to INSTRUMENT HARNESS 
ADAPTERS (Part No. HD-46601). 


Figure 2-7. Breakout Box (Part No. HD-42682) 


ed02039 


Figure 2-8. Instrument Harness Adapters (Part No. 


HD-46601) 
REMOVAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-46601 INSTRUMENT HARNESS ADAPTERS 


Figure 2-6. Speedometer Connector [39] 
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1. Detach connectors from BREAKOUT BOX (Part No. HD- 
42682) to INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601). 


2. Detach INSTRUMENT HARNESS ADAPTERS (Part 


No. HD-46601)from connectors [39A] and [39B]. 


3. Connect connector [39B] to speedometer. 


HOME 


FUEL GAUGE 


2.6 


THEORY OF OPERATION 


See Figure 2-9. With ignition switch turned to IGNITION, the 
fuel gauge is connected to +12 Volts. Current flows through 
the gauge and variable resistor in the fuel gauge sending unit 
to ground. The sending unit float controls the amount of resist- 
ance in the variable resistor. 


Inoperative gauges may be caused by any of the following: 
* Sender or fuel gauge not grounded. 
* Malfunction in sender or fuel gauge. 


*  |noperative or disconnected wire from ignition switch to 
fuel gauge. 


*  Corroded connections at fuel gauge. 


Use the 2.6 FUEL GAUGE, Fuel Gauge and Sender Test to 
test suspect components. 


FUEL GAUGE AND SENDER TEST 


PART NUMBER 
HD-35500 


TOOL NAME 
MULTI-METER 


NOTE 


Always refer to the applicable wiring diagram when 
troubleshooting instruments or gauges. 


1. 


Remove gauge. Ground (Y/W) wire of fuel level sender 
located at bottom of gauge. Turn ignition switch to IGNI- 
TION. 


a. Fuel gauge must indicate FULL. If gauge indicates 
FULL, gauge is functioning correctly. Proceed to step 
2. 


b. If gauge did not indicate FULL, proceed to step З. 


Set MULTI-METER (Part No. HD-35500) to RXI scale to 
measure the resistance of the sending unit. Place one 
probe on (Y/W) and the other probe on chassis ground. 


a. If fuel tank is full, the reading should be 30-50 Ohms. 
An empty tank should have a 240-260 Ohms resist- 
ance. A half full tank is approximately 125-165 Ohms. 


b. If avery high resistance or infinity is indicated on the 
meter, the sender may be open or not grounded. 
Check that the sender and fuel tank are grounded by 
placing one probe of Multi-Meter on sender flange 
and the other probe on crankcase. Meter must 
indicate one Ohm or less. Replace sender if one Ohm 
or less was present. If a higher resistance is present, 
check for poor connection on ground wire. 


Check voltage to (O/W) (+) and (BK) (-) wire of fuel gauge 
connector [117] if gauge did not indicate FULL. 


a. Correct reading is equivalent to battery voltage. 
b. If battery voltage is not present, check for inoperative 


or disconnected wire. Replace gauge if wiring problem 
is not found. 


em01174 


BK 


Light 


Oil 
Pressure 


To +12V 


NOTE 


BN/GN ваи To Sender 


Voltmeter 


All gauges are shown 
as viewed from rear. 


Figure 2-9. Connections for Gauges 
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OIL, AIR AND VOLTMETER GAUGES 


2.7 


OIL PRESSURE GAUGE AND INDICATOR 


CAUTION 


Do not operate the engine when the oil level is below the 
add mark on the dipstick at operating temperature. Engine 


damage will result. (00187b) 


LIGHT 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
Problem 


Low oil pressure light remains on with engine running above 
idle and/or oil pressure gauge does not work. 


Table 2-5. Oil Pressure Gauge and Indicator Light 


CAUSE 


SOLUTION 


No oil pressure due to lack of oil or faulty 
oil pump. 


Check oil level. Add oil if low. 


Restart engine and verify oil pressure light goes off and gauge indicates pressure. If 
problem still exists, refer to oil pump in the service manual. 


Contacts in pressure sending unit not 
opening to shut off light. Variable resistor 
in sender is shorted to ground. 


Locate the oil pressure sending unit on the front right side of the crankcase. 


Verify the electrical connector is properly connected to the sending unit. 


If the oil pressure gauge indicates pressure but the low oil pressure light remains on 

proceed as follows: 

e Remove electrical connector from oil pressure sending unit. Using ohmmeter 
and HARNESS CONNECTOR TEST KIT (Part No. HD-41404-B) gray socket 
probe and patch cord, place one probe on indicator lamp terminal (closest to 
latch on sending unit), place the other probe on the crankcase. Ohmmeter must 
read less than one Ohm. 

*  Startthe engine and run at a fast idle. The ohmmeter must read infinity. 

* Replace the sending unit if the above meter readings are not obtained. 


If the low oil pressure light functions correctly, but the pressure gauge does not, then 

proceed as follows: 

* Remove electrical connector from oil pressure sending unit. Turn the ignition 
switch to IGNITION. The gauge must read zero. 

e . Ground (BN/GN) wire terminal to crankcase. The gauge must read full scale 60 
PSI (414 kPa). 

* Replace the sending unit if the above gauge readings are obtained. If the gauge 
readings are not obtained, then replace the pressure gauge. 


No power to gauge. 


See Voltmeter Gauge. 


AMBIENT AIR TEMPERATURE GAUGE 


Problem 


Gauge inoperative. 


Table 2-6. Ambient Air Temperature Gauge 


CAUSE 


SOLUTION 


Sensor not grounded or open between 
sensor and gauge. 


Test for continuity between terminal 1 and ground and terminal 3 and gauge. Repair 
if open. 


Broken or disconnected power or ground 
wire to gauge. 


Check for battery voltage between terminals 1 and 3 at connector [115A]. Replace 
gauge if voltage is present. Use voltage drop tests and continuity checks to isolate if 
voltage is not present. 


Malfunction in gauge or sensor. 


Measure resistance between terminals 1 and 3 at 65-85 °F (18.3-29.4 °C). Resistance 
should be 31-43 Ohms. Replace sensor if out of range, replace gauge if within range. 
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HOME 


VOLTMETER GAUGE Problem 


Meter inoperative. 


Table 2-7. Voltmeter Gauge 


CAUSE SOLUTION 
Inoperative or disconnected leads to meter | With ignition switch turned to IGNITION, verify battery voltage is present at both 
or open meter winding. positive and negative terminals on the voltmeter terminal on voltmeter. With ignition 


switch turned to OFF, check ground terminal for continuity to ground. 
Replace the voltmeter if battery voltage is present and ground terminal is grounded. 


If battery voltage is not present, trace wiring until disconnected or inoperative wire is 
found and repair as necessary. If ground terminal is not grounded, refer to wiring 
diagram and repeat procedure given for 12V lead. 
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INDICATOR LIGHTS: ALL 


GENERAL 


See Figure 2-10 and Figure 2-11. All models are equipped with 


LED indicators. The indicator lights assembly is not serviceable. 
If one LED is bad, the entire assembly must be replaced. 


Table 2-8. Indicator Lamp Connector [21] (All But FLHR/C/S) 


TERMINAL WIRE COLOR FUNCTION 

Brown Right Turn Power 
2 Green/Yellow Oil Pressure Lamp To Switch 
3 White High Beam Power 
4 Violet Left Turn Power 
5 Black Ground 
6 Orange Neutral/Oil Pressure Power 
7 Tan Neutral Lamp To Switch 
8 Not Used N/A 
9 Not Used N/A 
10 Not Used N/A 

Table 2-9. Indicator Lamp Connector [21] (FLHR/C/S) 
TERMINAL WIRE COLOR FUNCTION 

Violet Left Turn Power 
2 White High Beam Power 
3 Green/Yellow Oil Pressure Lamp To Switch 
4 Brown Right Turn Power 
5 Tan Neutral Lamp To Switch 
6 Orange Neutral/Oil Pressure Power 
7 Black Ground 
8 Not Used N/A 


Table 2-10. Indicator Lamp Wiring 


INDICATOR LAMP CONNECTION 
Oil pressure Ground through switch 
Neutral Ground through harness 
High beam 12V when active 
Right/left turn 12V when active 
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ed02040 


Indicator lights connector 
Indicator lights assembly 
Lens 

Paddles 

Index tabs 

Orientation stamp 


O RON = 


Figure 2-10. Indicator Lights Assembly (FLHT/C/U, FLTR) 


ed02041 


4 
= 
м 


a TVA 


Figure 2-11. Release Paddles to Free Indicator Light 
Assembly (FLHR/C) 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 
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Oil Pressure or Neutral Indicator Will Not Function 


Turn the ignition switch to IGNITION. Check for 
battery voltage at connector [21A], terminal 6. 
Turn off ignition switch. 

Was battery voltage present? 


ee | 


YES | МО 


With transmission in neutral, check 
for continuity to ground at connector 


[21A], terminal 7 (terminal 5 on FLHR Check for bad fuses 
models) and/or terminal 2 (terminal 3 on or locate open. 
FLHR Is). 
models) 5048 


Is continuity present? 


Check for continuity 
through switch. 
Is continuity present? 


Replace indicator 
lights assembly. 


5191 


[36] 


Repair open in (GN/Y) | Replace oil | Replace neutral 


ТОКА r pressure switch. switch. 
5048 2181 5157 
fc02168 еп 
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High Beam or Right/Left Turn Signal Indicator Will Not Function 


Check for ground at connector [21A], 

terminal 1, terminal 3 (terminal 2 on FLHR 
models) and/or terminal 4. 

Is continuity to ground present? 


YES 


Replace indicator lights 
assembly. 


5191 


Check for 12V when circuit is active: 
connector [21А], terminal 4, terminal 1 or 
terminal 3 (terminal 2 on FLHR models). 
Is voltage present? 


Locate and repair 
open in circuit. 


5048 
Locate and repair 
open in circuit. 
5048 
1002169 en 
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DTC B1004, B1005 


2.9 


GENERAL 


See Figure 2-12. The fuel level is monitored by the speedo- 
meter terminal 9 of connector [39] (Y/W). 


* һе voltage on terminal 9 of connector [39] exceeds the 
lower limit for greater than or equal to 15 seconds, DTC 
B1004 sets. 


* Ifthe voltage on terminal 9 of connector [39] exceeds the 
upper limit (or is open) for greater than or equal to 15 
seconds, DTC B1005 sets. 


Table 2-11. Code Description 


DTC DESCRIPTION 
B1004 Fuel level sending unit low 


B1005 Fuel level sending unit high/open 


Figure 2-12. Speedometer Connector [39] 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 

HD-46601 INSTRUMENT HARNESS ADAPTERS 
Diagnostic Tips 


If fuel gauge is performing erratically (possible false DTCs), 
inspect for unobstructed movement of sending unit arm. Repair 
or align as necessary. 
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Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. 


See Figure 2-14. Use HARNESS CONNECTOR TEST 
KIT (Part No. HD-41404-B), brown pin probe and patch 
cord. 


See Figure 2-13. Connect BREAKOUT BOX (Part No. HD- 
42682) and INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601) between wire harness and speedometer. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probe and patch cord. 


ed02037 


Figure 2-13. Breakout Box (Part No. HD-42682) 


ed02039 


Figure 2-14. Instrument Harness Adapters (Part No. 
HD-46601) 


пру Fuel Level 
Sender 
A C [YOA] 
Fuel Fuel Level Fuel A c | [1418] 
Gauge Sender Gauge = ы 
- 2 
a 
11741,1 2 4 A C J [141A] 1 2 3 |) [117A] 2 з | \[13B] 
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[39А] ^ [ 1 9 
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Figure 2-15. Fuel Sender Circuit 
Table 2-12. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[2] Main to interconnect har- FLHX, 12-place Molex (gray) Inner fairing - left radio support bracket 
ness FLHT/C/U, 
FLTR 
[13] Fuel tank harness FLHX, 4-place Multilock Behind fuel tank (under seat) 
FLHT/C/U, 
FLTR 
[20] Console harness FLHR/C  |16-place Molex Under seat 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
FLHR/C |12-place Packard Back of speedometer (back of console) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 2-12. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[117] Fuel gauge FLHR/C  |4-place Tyco Below fuel tank - left side 
All except | 3-place Continental Inner fairing - back of fuel gauge 
FLHR 
[141] Fuel level sender All 4-place Packard Top of canopy (under console) 
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DTC B1004 


Disconnect the fuel gauge connector [117B]. 
Turn the ignition switch to IGNITION. Check for 
voltage at terminal 1 of connector [117B]. 

Is voltage present? 


Disconnect the speedometer connector [39B]. Check 
for continuity between terminal 9 of connector [39B] 
and terminal 3 (terminal 2 on FLHR models) of 
(з) соппесїог [117В]. 
Is continuity present? 


Check for continuity to ground in 
(Y/W) wire connector [39В]. 
Is continuity less then 10 Ohms? 


Disconnect the fuel level sending unit 
connector [141B]. Check for continuity 
С) between terminal А of connector [141B] 
and ground. 
Is continuity present? 


Locate and repair 
short to ground. 


Replace the fuel level 
sending unit. 


Repair open. 


Connect the fuel gauge connector [117B]. 
Turn the ignition switch to IGNITION. Check 
for voltage on terminal 9 of connector [39B]. 

Is voltage present? 


Replace the 
Speedometer. 


Replace the fuel 
gauge. 


fc02170. en 
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DTC B1005 


Disconnect speedometer connector [39]. 
Measure voltage on terminal A of 
connector [141B] (Y/W). 
Does it measure 0 Volt? 


YES NO 


© Check continuity between terminal 
A of connector [141B] (Y/W) and Locate and repair short 
Breakout Box terminal 9. to voltage. 


Is continuity present? 


Check continuity to ground on 


terminal C of connector [141B] Locate and repair open 
(BK/GN). 
Is continuity present? 


on (Y/W) wire. 


Locate and repair open on 
(BK/GN) wire (ground 
circuit). 


Repair/replace fuel 
level sending unit. 


Clear codes using speedometer self-diagnostics. See 2.3 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
/ Operation with no check engine lamp. 


fc02171 en 
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DTC B1006, B1007 2.10 


GENERAL NOTE 
Accessory or Ignition Line Overvoltage ECM or TSM/TSSM/HFSM may also set a battery voltage DTC. 


Ignition and accessory voltage is constantly monitored by the 
speedometer (terminal 1 ignition and terminal 6 accessory). If 
the battery voltage fails to meet normal operating parameters, DTC DESCRIPTION 
a DTC is set. 


e DTC B1006 is displayed when accessory line voltage is 
greater than 16.0 Volts for longer than 5 seconds. 


Table 2-13. Code Description 


B1006 Accessory line overvoltage 


B1007 Ignition line overvoltage 


*  DTC B1007 is displayed when ignition line voltage is 
greater than 16.0 Volts for longer than 5 seconds. 
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DTCs B1006 and B1007 


NOTE Has battery charger recently been connected? 
Sometimes battery charger may 


cause over voltage condition 


which will set codes. [ ves ] 


NO 
Diagnose charging system. 
Clear codes: See 1.7 CHARGING SYSTEM. 


Start vehicle. Run at 3000 
RPM for 5 seconds. 


Does code reset? 


YES 


Diagnose charging system. 
See 1.7 CHARGING SYSTEM. System normal. 


\ Clear codes using speedometer self-diagnostics. See 2.3 
| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. fc02172_en 
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DTC B1008 


2.11 


GENERAL HARNESS ADAPTERS (Part No. HD-46601), leaving 


Trip Odometer Reset Switch Closed 


speedometer disconnected. 


DTC B1008 sets if trip odometer reset switch terminals are in 01048 
а constant shorted state. 
Table 2-14. Code Description 


DTC DESCRIPTION 
B1008 Trip odometer reset switch closed 


DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-46601 INSTRUMENT HARNESS ADAPTERS 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Disconnect speedometer connector [39] (at the back of 
the speedometer). See 2.5 BREAKOUT BOX: SPEEDO- 
METER/TACHOMETER. 


2. Connect BREAKOUT BOX (Part No. HD-42682) (black) 


Speedometer >> 


[39A] [39B] 


С 


Trip 
Odometer 
Reset 
Switch 


to wire harness connector [39B] using INSTRUMENT 


Figure 2-16. Trip Odometer Reset Switch Circuit 


Table 2-15. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 


FLTR 12-place Packard 


Instrument nacelle (back of soeedometer) 


FLHR 12-place Packard 


Back of speedometer (back of console) 
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DTC B1008 


Remove trip odometer reset switch rubber boot. 
Clear codes using 2.3 SPEEDOMETER SELF- 
DIAGNOSTICS. 

Are codes still present? 


With speedometer connector [39B] 
disconnected, measure resistance between 
terminals 8 and 11 on Breakout Box. 
Resistance should be less than 1 Ohm with 
trip odometer reset switch pressed and infinity 
Ohms when released. 

Is the resistance less than 1 Ohm? 


Replace trip 
odometer reset 
switch rubber 
boot. 


OS 


[36] 


Replace trip odometer 
reset switch. 


Replace the 
speedometer. 


Clear codes using speedometer self-diagnostics. See 2.3 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


fc02173 en 
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DTC U1016 


2.12 


GENERAL 


Loss of ECM Serial Data 


See Figure 2-17. The DLC provides a means for the ECM, 
TSM/TSSM/HFSM and speedometer to communicate their 
current status. When all operating parameters on the serial 
data bus are within specifications, a state of health message 
is sent between the components. DTC U1016 indicates that 
the ECM is not capable of sending this state of health message. 


Table 2-16. Code Description 


DTC DESCRIPTION 


U1016 Loss of all ECM serial data (state of 
health) 


Loss of vehicle speed 


Loss of vehicle inhibit motion 


Loss of powertrain security status 


авыл, 7900 


ed02982 


1. Terminal 2: ground (BK/GN) 
2. Terminal 3: serial data (LGN/V) 
3. Terminal 4: power (GY) 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-43876 BREAKOUT BOX 


Figure 2-17. Data Link Connector 


Diagnostic Notes 


Each reference number below correlates to a circled number 

on the flowchart(s). 

1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) 
between TSM/TSSM/HFSM connector [30A] and wire 
harness connector [30B]. See 3.12 BREAKOUT BOX: 
TSM/HFSM. 


2. Connect BREAKOUT BOX (Part No. HD-43876) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 
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Figure 2-18. Serial Data Circuit: FLHX, FLHT/C/U, FLTR 
Table 2-17. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (black) Inner fairing - right side (below radio) 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 2-17. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHX, 12-place Packard Inner fairing (back of tachometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
ет01171 


i 
|] 


ЗЕ z 
255 Е = 
ЕШ ШІП n 
123 12 | A [80B] 
123 12 | ДЧЗ0А| 
2 > z 
2 229 TSM/TSSM/HSFM 
Ош aom 
B ГЕТЕ” 
12 567 To 
12 567 оин 
Speedometer 
5 = 
5 g 
1 
2 | Data Link 
омм à з | Connector 
I GY B 4 
> 
[91A] 
> 
2 
g 
= т Е a ao кек ен q 
z 
5 | [e | 668] | 
1234 54), [20A] = | э | [166A] ' 
1 2 3 а 50 Y [208] [78B] Д 69 | | 
о:%52 [78A]\ 69 | | 
jen 529% d |, ABS ! 
= с a = i | 
Instruments 8 | _(Optional) Stes al 
To Fuse = 
Ignition $æ в/вк ваб | om o Е 
Switch = ч 
ЕСМ 
B® 
p s= 
m 
oc 
шо 
eo 
mg 
е 
е 


Figure 2-19. Serial Data Circuit: FLHR/C 
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Table 2-18. FLHR Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[20] Console harness 16-place Molex Under seat 

[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module 20-place Molex Under right side cover 
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DTC U1016 


Can you read ECM hardware part number? 
See 2.3 SPEEDOMETER SELF-DIAGNOSTICS. 


NO or “No Rsp” 


Install Breakout Box on TSM/TSSM/HFSM. 


Install Breakout Box on TSM/TSSM/HFSM. 


29 


While wiggling harness, check 
continuity between terminal 3 (gray) of 
TSM/TSSM/HFSM Breakout Box and 

terminal 69 of ECM Breakout Box. 
Is continuity present? 


YES 


Clear codes. Test ride. 
Did DTC U1016 return? 


YES 


Check continuity between terminal 3 
(gray) of TSM/TSSM/HFSM breakout box 
and terminal 69 of ECM breakout box. 
Is continuity present? 


Replace ECM. 
Reprogram and learn 
password. 


Repair intermittent 
on (LGN/V) wire. 


Repair open on 
(LGN/V) wire. 


Replace ECM. 
Reprogram and learn 


No trouble found. 


password. 


Clear codes using speedometer self-diagnostics. See 2.3 
A SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
== 77 operation with no check engine lamp. 


fc02174_en 
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DTC U1064, U1255 


2.13 


GENERAL 


Loss of TSM/TSSM/HFSM Serial Data 


See Figure 2-20. The DLC provides a means for the ECM, 
TSM/TSSM/HFSM and speedometer to communicate their 
current status. When all operating parameters on the serial 
data bus are within specifications, a state of health message 
is sent between the components. DTC U1255 (only reported 
by the TSM/TSSM/HFSM or speedometer) indicates that no 
messages were present during power up of the current key 
cycle. DTC U1064 indicates there was communication on the 
data bus since power up, but was lost or interrupted during 
that key cycle. 


ed02982 


1. Terminal 2: ground (BK/GN) 
2. Terminal 3: serial data (LGN/V) 


Table 2-19. Code Description 


DTC DESCRIPTION 


3. Terminal 4: power (GY) 


Figure 2-20. Data Link Connector 
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U1064 Loss of TSM/TSSM/HFSM serial data 
U1255 Serial data error/missing message 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-46601 INSTRUMENT HARNESS ADAPTERS 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-42682) as fol- 
lows: 
a. Mate black socket housing on BREAKOUT BOX (Part 
No. HD-42682) with speedometer connector [39] 
using INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601). 


b. Mate black pin housing on BREAKOUT BOX (Part 
No. HD-42682) with speedometer harness connector 
[39B] using INSTRUMENT HARNESS 
ADAPTERS (Part No. HD-46601). 


c. Mate gray socket housing on BREAKOUT BOX (Part 
No. HD-42682) with TSM/TSSM/HFSM connector 
[30A]. 


d. Mate gray pin housing on BREAKOUT BOX (Part 
No. HD-42682) with harness connector [30B]. 
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Figure 2-21. Serial Data Circuit: FLHX, FLHT/C/U, FLTR 
Table 2-20. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (black) Inner fairing - right side (below radio) 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 2-20. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHX, 12-place Packard Inner fairing (back of tachometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
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Figure 2-22. Serial Data Circuit: FLHR/C 
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Table 2-21. FLHR Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[20] Console harness 16-place Molex Under seat 

[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module 20-place Molex Under right side cover 
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DTCs U1064 and U1255 


Can you read TSM/TSSM/HFSM hardware part number? 


See 2.3 SPEEDOMETER SELF-DIAGNOSTICS. 


YES 


NO or “No Rsp” 


Install Breakout Box on speedometer. 
While wiggling harness, check for 
continuity between terminal 3 (gray) and 
terminal 2 (black) of Breakout Box. 

Is continuity present? 


YES NO 


Clear codes. Test ride. 


Install Breakout Box on speedometer. Check 
for continuity between terminal 3 (gray) and 
terminal 2 (black) of Breakout Box. 

Is continuity present? 


Replace TSM/TSSM/ 


Repair intermittent Repair open on 


Does DTC U1064 й HFSM. А 
return? ыы Learn password. (LGN/V) wire. 
YES NO 
Replace TSM/TSSM/ No trouble 
HFSM. 
found. 
Learn password. 
Clear codes using speedometer self-diagnostics. See 2.3 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
// operation with no check engine lamp. 
fc02175 еп 
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DTC U1300, U1301 OR BUS ER 


2.14 


GENERAL 


DIAGNOSTICS 


Serial Data Low or Serial Data Open/High 


The typical serial data voltage range is O Volt (inactive) to 7 
Volts (active). Due to the short pulse, voltage is much lower 
on a DVOM. In analog mode, a DVOM reading serial data 
shows continuous voltage when active, typically 0.6-0.8 Volt. 
The range for acceptable operations is 0-7.0 Volts. 


Table 2-22. Code Description 


DTC DESCRIPTION 
U1300  |Serial data low 
U1301 Serial data open/high 


Diagnostic Tips 


If serial data is shorted, these DTCs automatically cause 
the check engine lamp to illuminate. The odometer reads 
BUS Er in this condition. 


DTCs P1009 and P1010 may accompany DTCs U1300 
and U1301. 


If a U1300, U1301 or BUS Er is present, perform dia- 
gnostic procedures listed in 4.11 STARTS, THEN STALLS. 
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TURN SIGNAL OVERVIEW 


3.1 


GENERAL 


The TSM has two major functions: 


* control turn signals. 
* Serve as BAS. 


The optional, factory-installed, Harley-Davidson Smart Security 
System (H-DSSS) includes a HFSM, which provides the same 
functions as the TSM, but also includes security and immobil- 
ization functions. 


SECURITY SYSTEM: JAPAN/KOREA 


The security system on motorcycles sold in Japan and Korea 
meet the regulatory requirements for those countries. The 
system incorporates a TSSM. Complete details on operation, 
troubleshooting, and diagnostics are found in E.1 TSM/TSSM 
(JAPAN/KOREA) OVERVIEW. 


TURN SIGNAL FUNCTIONS 


* Manual turn signal control: Manual activation/deactiva- 
tion of left and right turn signal flashing sequences. 


* Automatic turn signal cancellation: Automatic cancella- 
tion of left and right turn signal flashing sequences based 
on either vehicle speed, vehicle acceleration or turn com- 
pletion. 


* Hazard warning 4-way flashers: Four-way left and right 
turn signal flashing capability. 


* Turn signal lamp diagnostics: Self-diagnostics for short 
circuit and open lamp conditions on both left and right turn 
signal systems. See 3.9 CHECKING FOR DIAGNOSTIC 
TROUBLE CODES. 


NOTE 
The turn signals cannot be activated or deactivated when the 
ignition switch is in the ACC position. The turn signals can only 
be activated or deactivated with the ignition switch in the 
IGNITION position. 


MANUAL CANCELLATION 


To stop the turn signals from flashing, briefly press the turn 
signal switch a second time. 


To switch turn direction signals, press the switch for the 
opposite turn signal. The first signal is cancelled and the 
opposite side begins flashing. 


AUTOMATIC CANCELLATION 


Press the left or right turn switch to activate automatic turn 
signal cancellation. There is no need to hold the turn switch in 


when approaching the turn. The TSM/HFSM will not cancel 
the signal before the turn is actually completed. 


* When the directional switch is released, the system starts 
a 20 count. As long as the vehicle is traveling above 7 
MPH (11.3 km/h) the directional always cancels after 20 
flashes if the system does not recognize any other input. 


e һе vehicle speed drops to 7 MPH (11.3 km/h) or less, 
including stopped, the directionals continue to flash. 
Counting resumes when vehicle speed reaches 8 MPH 
(12.9 km/h) and automatically cancels when the count 
total equals 20 as stated above. 


e The turn signals cancel within two seconds upon turn 
completion. A sensor inside the TSM/HFSM cancels the 
signal after the vehicle has been returned to an upright 
position. 


NOTE 


The bank angle cancellation function has an automatic calibra- 
tion feature. Ride the motorcycle for 0.25 miles (0.4 km) at 
steady speeds (upright) to calibrate the system. Performance 
of bank angle function may not be optimal until this calibration 
is performed. This self-calibration is performed automatically 
every time the vehicle is started and ridden. 


BANK ANGLE FUNCTIONS 


* . Emergency engine shutdown: provides engine shutdown 
when vehicle is tipped over. 


* Emergency outputs disable: disables turn signal lamps 
and starter motor when vehicle is tipped over. 


BANK ANGLE RESTART 


The engine shuts off automatically if the vehicle is tipped over. 
The turn signals, starter motor, ECM, fuel pump and coil will 
be disabled. 


The odometer displays НР when a tip over condition is detected. 


To restart the motorcycle after shutdown has occurred: 
1. Return the motorcycle to an upright position. 


2. Cycle the ignition switch OFF-IGNITION before restarting 
the motorcycle. 


CLUTCH/NEUTRAL INTERLOCK 


*  Disables starter: Disables starter until either the clutch 
lever is pulled in or transmission neutral is selected. 


e Diagnostics: Provides diagnostics for clutch and neutral 
switch faults. 


SECURITY SYSTEM H-DSSS 
See 3.2 HARLEY-DAVIDSON SMART SECURITY SYSTEM. 
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HARLEY-DAVIDSON SMART SECURITY SYSTEM 


3.2 


COMPONENTS 


The H-DSSS consists of three components: 


* Hands-Free Security Module: See Figure 3-1. An elec- 
tronic module that functions both as the TSM and as the 
HFSM. 


* Hands-Free Antenna: See Figure 3-1. Mounted under 
the seat of the motorcycle. 


* Hands-Free Fob: See Figure 3-2. A remote control device, 
intended to be carried by the rider whenever the vehicle 
is being operated. 


NOTE 
Do not relocate any of the security system components. 
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Figure 3-1. HFSM and Antenna 
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Figure 3-2. Hands-Free Fob w/Serial Number Label 


SECURITY IMMOBILIZATION 


The HFSM provides security and immobilization functions not 
found on the TSM. The HFSM disables the starter and ignition 
system. Additional functions include the ability to alternately 
flash the left and right turn signals and sound a siren (if 
equipped) if a theft attempt is detected. 


NOTE 


The siren must be in the chirp mode for the siren to chirp on 
arming or disarming. See 3.6 WARNINGS AND ALARMS, 
Siren Chirp Mode (Confirmation). 


Conditions that activate the security system when system is 
armed include: 


* Detecting tampering of the ignition circuit: Turn signals 
flash three times, optional siren chirps once and then turns 
off. If the tampering continues, a second warning activates 
after four seconds. Continued tampering causes the alarm 
to activate for 30 seconds and then turn off. The two 
warnings/alarm cycle is repeated for each tampering 
incident. 


* Detecting vehicle movement: Turn signals flash three 
times, optional siren chirps once and then turns off. If the 
vehicle is not returned to its original position, a second 
warning activates after four seconds. If the vehicle is not 
returned to its original position, the alarm activates for 30 
seconds then turns off. The two warnings/alarm cycle may 
repeat a maximum of 10 times with a 10 second pause 
between cycles. 


* Detecting that a battery or ground disconnect has 
occurred while armed: Siren, if installed, activates its 
self-alarm mode. Turn signals will not flash. 


HOME 


See 3.5 ARMING/DISARMING SECURITY SYSTEM for more 
information. 


NOTE 

Disconnect the battery to prevent the siren (if installed) from 
activating within 5 seconds of turning the ignition switch to 
OFF/FORK LOCK. If the HFSM is armed, you must turn the 
ignition switch to IGNITION with a fob within range, again turn 
the ignition switch to OFF/FORK LOCK and remove the 
MAXIFUSE before the five-second arming period expires. With 
the MAXIFUSE removed, the battery can be disconnected. 


HFSM FEATURES 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The following information applies only to motorcycles equipped 
with the HFSM. 


* Security lamp: See Figure 3-3. A lamp (key icon) within 
the speedometer face tells the rider if the system is armed 
or disarmed. 


* Personal code disarming: If the fob is not available, the 
HFSM allows the rider to disable the security alarm and 
immobilization functions with a five-digit personal code. 


* Arming confirmation: When the HFSM is armed, the 
system provides visual feedback (confirmation) to the rider 
by flashing the turn signals and an audible chirp if 
equipped with the optional smart siren and chirp mode is 
enabled. 


* Disarming confirmation: When the HFSM is disarmed, 
the system provides an audible chirp (confirmation) if 
equipped with the optional smart siren and chirp mode is 
enabled. 


* Transport mode: It is possible to arm the security system 
without enabling the motion detector for one ignition cycle. 
This allows the vehicle to be moved in an immobilized 
state. 


*  Starter/ignition disable: When armed the starter and 
ignition system are disabled. 


* Security system alarm: See Figure 3-4. The system 
alternately flashes the left and right turn signals and 


sounds an optional smart siren if a vehicle security condi- 
tion is detected while the system is armed. 


* Dealer service mode: This mode allows the dealer to 


disable security system using DIGITAL TECHNICIAN 
Il (Part No. HD-48650). Dealer service mode is exited 
when module detects an assigned fob in range. 
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Figure 3-3. Security Lamp (Key Icon - Typical) 
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Figure 3-4. Security Siren 
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H-DSSS ACTUATION 


3.3 


GENERAL 


Setting up a vehicle TSM/HFSM depends on whether the 
vehicle has a TSM or the optional HFSM security system 


Once the system has been activated, it always arms within 5 
seconds of turning the ignition switch to OFF and no motorcycle 
motion. 


installed. FOB ASSIGNMENT 

SIDECAR CONFIGURATION PART NUMBER TOOL NAME 

PART NUMBER TOOL NAME HD-48650 DIGITAL TECHNICIAN II 

HD-48650 DIGITAL TECHNICIAN II Use DIGITAL TECHNICIAN II (Part No. HD-48650) to assign 


AWARNING 


Only Touring Harley-Davidson Motorcycles are suitable 
for sidecar use. Consult a Harley-Davidson dealer. Use of 
motorcycles other than Touring models with sidecars 
could result in death or serious injury. (00040a) 


All motorcycles ship with the H-DSSS set for use without a 
sidecar installed. If a motorcycle is equipped with a TSM, no 
further actuation is required. If motorcycle is to be used with a 
sidecar, a remote BAS needs to be installed and properly 
configured using DIGITAL TECHNICIAN II (Part No. HD- 
48650). 


ACTUATION 


Actuation consists of assigning two fobs to the system, and 
entering an initial PIN. The PIN can be changed by the rider 
at any time. 


1. Configure HFSM motorcycles by assigning both fobs to 
the vehicle. 


2. Configure HFSM motorcycles by entering a PIN picked 
by the owner. The personal code allows the owner to 
operate the system if the fob is lost or inoperable. Record 
the PIN in the Owner's Manual and instruct the customer 
to carry a copy (use the wallet card found in the Owner's 
Manual). See 3.4 PERSONAL IDENTIFICATION NUMBER 
(PIN). 
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both fobs to the H-DSSS. Follow the menu prompts in the 

DIGITAL TECHNICIAN Il (Part No. HD-48650) display and 

scan the fob serial number with the bar code reader, or key-in 

the number from the keyboard. See a Harley-Davidson dealer. 
NOTE 


Each fob has a unique serial number. The label should be 
removed from the fob and attached to a blank NOTES page 
in the Owner's Manual for reference. 


POWER DISRUPTION AND CONFIGURING 


PART NUMBER 
HD-42682 


TOOL NAME 
BREAKOUT BOX 


The HFSM will not enter PIN entry mode on the first attempt 
after battery voltage has been removed from terminal 1. This 
occurs after any of the following: 


* battery disconnect or power drain. 
* battery fuse removal. 


* connecting BREAKOUT BOX (Part No. HD-42682) to 
HFSM connector. 


Therefore, after all battery reconnects, modify the configuration 
sequence as follows: 


1. Set engine stop switch to OFF, cycle ignition switch 
IGNITION-OFF-IGNITION-OFF-IGNITION and press left 
turn signal switch twice. 


2. Repeat steps listed above. 


3. Continue with PIN entry sequence listed. 
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PERSONAL IDENTIFICATION NUMBER (PIN) 
GENERAL 


INITIAL PIN ENTRY 


The PIN consists of five digits. Each digit can be any number 
from 1 through 9. There can be no zeros (0) in the PIN. Use 


the PIN to disarm the security system in case the fob becomes 


To enter a PIN ona motorcycle with no PIN previously installed 
during HFSM actuation, refer to Table 3-1. 


unavailable. 
Table 3-1. Entering an Initial PIN: HFSM 
STEP ACTION CONFIRMATION 
1 Select a five-digit (1 through 9) initial PIN and record in the Owner's 
Manual and on the wallet card. 
2 With an assigned fob present, set engine stop switch to OFF. 
3 Cycle ignition switch IGNITION-OFF-IGNITION-OFF-IGNITION. 
4 Press left turn signal button twice. Turn signals flash three times. 
5 Press right turn signal button once. Five dashes appear in the odometer 
window. The first dash flashes. 
6 Enter first digit (a) of initial PIN by pressing left turn signal button until 
desired digit is displayed in odometer. 
7 Press right turn signal button once. The digit (a) replaces the dash in the 
odometer. The second dash flashes. 
8 Enter second digit (b) of initial PIN by pressing left turn signal button 
until desired digit is displayed in odometer. 
9 Press right turn signal button once. The digit (b) replaces the dash in the 
odometer. The third dash flashes. 
10 Enter third digit (c) of initial PIN by pressing left turn signal button until 
desired digit is displayed in odometer. 
11 Press right turn signal button once. The digit (c) replaces the dash in the 
odometer. The fourth dash flashes. 
12 Enter fourth digit (d) of initial PIN by pressing left turn signal button 
until desired digit is displayed in odometer. 
13 Press right turn signal button once. The digit (d) replaces the dash in the 
odometer. The fifth dash flashes. 
14 Enter fifth digit (e) of initial PIN by pressing left turn signal button until 
desired digit is displayed in odometer. 
15 Press right turn signal button once. The digit (e) replaces the dash in the 
odometer. The first digit flashes. 
16 Turn the ignition switch to OFF. 


3.4 


CHANGING THE PIN 


To change a PIN, refer to Table 3-2. The rider can change the 
PIN at any time. 


Modifying an Existing Pin 


If a PIN was previously entered, the odometer displays the 
equivalent digit. Each additional press of the left turn switch 
increments the digit. 


Examples: 


* То advance from 5 to 6, press and release the left turn 
Switch once. 


* То advance from 8 to 2, press and release the left turn 
switch three times (9-1-2). 


2009 Touring Diagnostics: TSM/HFSM 3-5 


Table 3-2. Changing the PIN: HFSM 


STEP ACTION CONFIRMATION NOTES 


1 Select a five-digit (1 through 9) PIN and 
record in the Owner's Manual and on the 


wallet card. 
2 With fobs present, cycle ignition switch 
IGNITION-OFF-IGNITION-OFF-IGNITION. 
3 Press left turn signal button twice. Turn signals flash 3 times. 
4 Press right turn signal button once. Current PIN will appear in odometer. The 


first digit will flash. 


5 Enter first digit (a) of new PIN by pressing 
left turn signal button until desired digit is 
displayed in odometer. 


6 Press right turn signal button once. The new digit replaces the current in the 
odometer. The second digit flashes. 


7 Enter second digit (b) of new PIN by 
pressing left turn signal button until 
desired digit is displayed in odometer. 


8 Press right turn signal button once. The new digit replaces the current in the 
odometer. The third digit flashes. 


9 Enter third digit (c) of new PIN by pressing 
left turn signal button until desired digit is 
displayed in odometer. 


10 Press right turn signal button once. The new digit replaces the dash in the 
odometer. The fourth digit flashes. 


11 Enter fourth digit (d) of new PIN by 
pressing left turn signal button until 
desired digit is displayed in odometer. 


12 Press right turn signal button once. The new digit replaces the current in the 
odometer. The fifth digit flashes. 


13 Enter fifth digit (e) of new PIN by pressing 
left turn signal button until desired digit is 
displayed in odometer. 


14 Press right turn signal button once. The new digit replaces the current in the 
odometer. The first digit flashes. 


15 Turn the ignition switch to OFF. Turning ignition switch to OFF 
stores PIN. 
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ARMING/DISARMING SECURITY SYSTEM 


3.5 


HANDS-FREE FOB 


See Figure 3-5. The HFSMs reception range for the hands- 
free fob signal depends on a specific receiver pattern. The 
range is an arm's length. 


NOTES 


e Environmental and geographic conditions may affect signal 
range. 


* Always have the fob present whenever the motorcycle is 
operated. 


* Do not place fob in metal enclosure, and do not place it 
closer than 3.0 in. (80.0 mm) to the hands-free antenna, 
cellular phones, PDAs, displays and other electronic 
devices while operating the motorcycle. That may prevent 
the fob from disarming the security system. 


*  Heplace the fob battery every year. See 3.27 HFSM 
MAINTENANCE. 
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Figure 3-5. Hands-Free Fob 


SECURITY LAMP (KEY ICON) 


See Figure 3-6. The security lamp (key icon) in the speedo- 
meter face provides feedback to the rider confirming armed or 
disarmed status. Refer to Table 3-3. 


Table 3-3. Security Lamp Status 


LAMP MODE 


No security system (TSM only), security 
System not armed. 


Does not flash. 


Two minute timeout after failed PIN entry 
attempt or a battery reconnect has 
occurred while armed. 


Flashes every 
second. 


Flashes every 2.5 |/Security system armed. 


seconds. 


Flashes 4 times a 
second. 


PIN entry mode. 


Stays on solid with | Arming is starting up. You have 5 
ignition switch off. |seconds before system is armed. 


If solid for more than 4 seconds after 
ignition switch is turned to IGNITION, a 
current DTC is present. 


Stays on solid with 
ignition switch on. 
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Figure 3-6. Security Lamp (Key Icon - Typical) 


ARMING 


The H-DSSS automatically arms within five seconds when the 
motorcycle is parked, ignition switch is turned to OFF, and 
motion is not detected. 


Confirmation: On arming, the turn signals flash twice and the 
Security siren chirps twice if chirp function is activated. While 
armed, the security lamp (key icon) flashes every 2.5 seconds. 
Refer to Table 3-3. 


DISARMING 
There are two ways to disarm the H-DSSS: 


* automatic disarming. 
*  disarming with a PIN. 


Automatic Disarming 


Always have the fob present when riding, loading, fueling, 
moving, parking or servicing the motorcycle. Carry the fob in 
a convenient pocket. The H-DSSS disarms automatically when 
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the ignition switch is turned to IGNITION. On disarming, the 
security siren chirps once (if chirp function is activated) and 
the security lamp (key icon) turns on solid for four seconds 
then goes out. Refer to Table 3-4. 


Disarming with a Personal Identification 
Number (PIN) 


See 3.4 PERSONAL IDENTIFICATION NUMBER (PIN) to 
enter an initial PIN to actuate the system. 


If you make an error while disarming the HFSM using the PIN, 
the alarm activates for 30 seconds after the last digit is entered. 
After a failed attempt, the security lamp flashes once every 
second for two minutes. During this time, the vehicle will 
not accept any attempt to enter a PIN. Refer to Table 3-4. 


Table 3-4. Entering the PIN to Disarm HFSM (Example: 3-1-3-1-3) 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


Set engine stop switch to OFF. 


Turn ignition switch to IGNITION. 


tion. * 


Hold both turn switches in until confirma-|Security lamp blinks at fast rate and "0- - | System is ready for PIN entry. 
- - "is displayed in the odometer. The first 
digit flashes. 


4 Enter first digit of code (3) by pressing left 
turn switch three times. 


5 Press right turn switch once. 


The first digit will be displayed and the next| Serves as enter key. 
dash will flash in the odometer. 


6 Enter second digit of code (1) by pressing 
left turn switch once. 


7 Press right turn switch once. 


The first two digits are displayed and the Serves as enter key. 
next dash flashes in the odometer. 


8 Enter third digit of code (3) by pressing 
left turn switch three times. 


9 Press right turn switch once. 


The first three digits are displayed and the Serves as enter key. 
next dash flashes in the odometer. 


10 Enter fourth digit of code (1) by pressing 
left turn switch 1 time. 


11 Press right turn switch once. 


The first four digits are displayed and the |Serves as enter key. 
next dash flashes in the odometer. 


12 Enter fifth digit of code (3) by pressing left 
turn switch three times. 


13 Press right turn switch once. 


Security lamp stops blinking and the odo- | System is disarmed. 
meter displays miles. 


PIN entry. 


* This must be done within two seconds of turning the ignition switch to IGNITION. If system issues a warning before the security 
system flashes at a fast rate, then cycle ignition switch OFF until security key icon flashes at 2.5 second rate before re-attempting 
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WARNINGS AND ALARMS 


3.6 


WARNINGS 


A warning consists of three alternate flashes of the turn signals 
and chirp from the optional security siren. Warnings are issued 
from an armed HFSM in the following order: 


1. First Warning: A warning is issued whenever a person 
without a fob present attempts to move the motorcycle or 
turns the ignition switch to IGNITION. 


2. Second Warning: If the motion continues or the ignition 
switch is not turned back to OFF, a second warning is 
issued within four seconds of the first. 


3. Alarm: If the motion continues or the ignition switch is not 
turned to OFF past the second warning, the H-DSSS goes 
into full alarm. 


ALARM 
Activation 


In the full alarm state, the turn signals flash alternately, and if 
equipped with the security siren, the siren sounds. 


After 30 seconds of alarm, if no further motorcycle motion is 
detected, the alarm stops. 


NOTE 


Motorcycle must be returned to original parked position with 
ignition switch turned to OFF. 


If motorcycle motion continues, the alarm starts again and 
continues for another 30 seconds. 


The HFSM repeats the alarm cycles 10 times for a total of five 
minutes, with a 10-second pause between alarm cycles. 


NOTES 


* During warnings and alarms, the starter motor and the 
ignition remain disabled. 


* The alarm also activates the LED and vibration or audible 
modes of a Harley-Davidson security pager. A pager can 
operate either in silent or in combination with an optional 
smart siren. The range of the pager can be up to 0.50 mi 
(0.89 km). 


Deactivation 


The alarm cycles can be discontinued at any time by moving 
an assigned fob to the motorcycle. The presence of the fob 
terminates the alarm. 


SIREN CHIRP MODE (CONFIRMATION) 
Chirpless Mode 


In the chirpless mode, the siren does not chirp on arming or 
disarming. 


NOTE 
Even when armed in the chirpless mode, the siren still chirps 
warnings on movement and activates the alarm through cycles. 


Chirp Mode 


On arming in the chirp mode, the siren responds with two 
chirps. When disarming, the siren responds with a single chirp. 


Switching Modes 


Cycling quickly through two armings and disarmings switches 
the system from either the chirpless mode or the chirp mode 
to its opposite. 


1. With the fob present, the ignition switch to IGNITION and 
the system disarmed, turn the ignition switch off. 


2. When the system arms (two flashes of turn signals), 
immediately turn the ignition switch to IGNITION. 


3. Wait until the security lamp goes out, then immediately 
turn the ignition switch off. 


4. When the system arms (two flashes of turn signals), 
immediately turn the ignition switch to IGNITION and wait 
for system to disarm. 


Sidecar Equipped Motorcycles 


When installing a sidecar onto motorcycle use SIREN (No. 
68958-00). 


NOTE 


Use of the earlier siren will not allow the user to toggle from 
"chirp" to "chirpless". Whenever the system is armed, the user 
will receive a feedback "chirp". On sidecar equipped motor- 
cycles, the security system must be disarmed with transmission 
in gear. 
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SERVICE/EMERGENCY FUNCTIONS 


3.7 


TRANSPORT MODE 


SERVICE MODE 


It is possible to arm the security system without enabling the 
motion detector for one ignition cycle. This allows the vehicle 
to be picked up and moved in an armed state, however, any 
attempt to start the engine triggers the alarm. 


Entering Transport Mode 
1. Turn the ignition switch to IGNITION. 
2. Set the engine stop switch to OFF. 


3. With an assigned fob within range, turn the ignition switch 
from IGNITION to ACCESS. 


4. Simultaneously press both the left and the right turn signal 
switches. This must be done within five seconds of turning 
the ignition switch to ACCESS. 


5. After the turn signals flash once, turn the ignition switch 
to OFF and the module is armed. 


6. Confirmation: Turn signal blinks three times when armed 
for one ignition cycle. 


Exiting Transport Mode 
Return the system to normal operation: 


1. With the fob present, turn the ignition switch to IGNITION 
to disarm the HFSM. To cancel the transport mode, set 
the engine stop switch to RUN. 
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PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


With a fob present, the HFSM can be configured for service 
by disabling the security system with DIGITAL TECHNICIAN 
| (Part No. HD-48650). 


Once disabled, the motorcycle can be operated without an 
assigned fob present. To maintain the service mode, the 
assigned fobs must be kept out of range. If the fob appears in 
range, the service mode is exited. 


FOUR-WAY FLASHING 


If itis necessary to leave a motorcycle parked along side the 
road, the hazard warning four-way flashers can be turned ON 
with the H-DSSS armed. 


Arming the HFSM with the Hazard Warning 
Flashers On 
1. Turn the ignition switch to IGNITION. 


2. Simultaneously press both left and right turn signal 
switches to turn the four-way flashers on. The four-way 
flashers will continue for two hours. 


3. Turn the ignition switch to OFF to arm the H-DSSS. 
Disarming the HFSM and Turn the Hazard 
Warning Flashers Off 

1. With a fob present, turn the ignition switch to IGNITION. 


2. Simultaneously press the left and right turn signal switches. 


HOME 


TROUBLESHOOTING 


3.8 


TURN SIGNALS (TSM/HFSM) 


DIAGNOSTICS MODE 


Verify the operation of the turn signals and the integrity of the 
fuse protecting the turn signals before further troubleshooting. 


SECURITY SYSTEM (HFSM) 


If the fob is present, and the security system is issuing warnings 
or alarm when the motorcycle is moved, the reason may be 
one of the following: 


1. Strong electromagnetic interference in the area you have 
parked. 


a. Verify you have not placed your fob in a metal 
enclosure, or within 3.0 in. (80.0 mm) of other elec- 
tronic devices. 


b. Place fob next to motorcycle and turn the ignition 
switch to IGNITION. After the system disarms, place 
the fob back in its carrying location. 


с. Try moving the motorcycle approximately 15 feet (4.57 
m) away from the current parking spot. 


2. The fob battery is dead. Use PIN to disarm the vehicle. 
Replace fob battery. 


3. Fobis damaged. Use PIN to disarm the vehicle. Replace 
the fob. 


NOTES 


e |f your security icon is staying solid on while you are riding 
the vehicle, take your vehicle to your dealer as soon as 
practical. 


e Always lock the fork and take the ignition key with you for 
added protection. 


The TSM/HFSM measures the current when the turn signals 
are used. If there is a burned out light bulb on one side, the 
remaining light and the corresponding turn signal indicator flash 
at double the normal rate starting with the fifth flash. 


Other diagnostic conditions monitored include: 
* short circuit in the turn signal wiring 
* open circuit in the turn signal wiring 


e stuck turn signal switch 


NOTES 


* A stuck turn signal switch disables the automatic turn 
signal cancellation feature. 


* [f a stuck switch is detected, hold the left and right turn 
signal switches in for more than one second to activate 
the four-way flashers. 


See 3.9 CHECKING FOR DIAGNOSTIC TROUBLE CODES 
for more information. 


TROUBLESHOOTING 
To resolve TSM/HFSM faults, follow three basic steps: 


1. Retrieve DTCs using speedometer self-diagnostics. See 
3.11 SPEEDOMETER SELF-DIAGNOSTICS. 


2. Diagnose system problems. This involves using special 
tools and the diagnostic flowcharts in this section. 


3. Correct problems through the replacement and/or repair 
of the affected components. 


After repairs are performed, validate the work. This involves 
clearing the DTCs and confirming proper vehicle operation as 
indicated by the behavior of the turn signals. 
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CHECKING FOR DIAGNOSTIC TROUBLE CODES 


3.9 


GENERAL 


Problems fall into at least one of the following categories: 


turn signal malfunction 

bank angle (engine disable) 
clutch/neutral interlock (starter enable) 
security lamp problem 


security system malfunction 


SECURITY LAMP DIAGNOSTICS 


To diagnose system problems, start by observing the behavior 
of the security lamp. 


NOTES 
See Figure 3-7. Key ON means the ignition switch is turned 
to IGNITION and the engine stop switch is set to RUN 
(although the engine is not running). 


See Figure 3-8. When the ignition switch is turned to 
IGNITION, the security lamp will illuminate for approxim- 
ately four seconds and then turn off. 


If the security lamp is not illuminated at key on or if it fails 
to turn off after the initial four-second period, the speedo- 


meter may need to be replaced. See 3.11 SPEEDO- 
METER SELF-DIAGNOSTICS. If "BUS Er" is displayed 
on the odometer, it may take up to 20 seconds for the 
security lamp to illuminate. 


The security lamp also lights for eight seconds after the 
bulb check if historic DTCs are present. The security lamp 
stays on if current DTCs are set. If a historic DTC is 
present, the security lamp lights for two ignition cycles or 
until the DTC is cleared manually. 


See Figure 3-9. After the lamp turns off after being illuminated 
for the first four-second period, one of three events may occur: 


The lamp remains off. This indicates there are no current 
fault conditions or stored historic DTCs currently detected 
by the HFSM. 


The lamp stays off for only four seconds and then comes 
back on for an eight-second period. This indicates a his- 
toric DTC is stored, but no current DTC exists. 


The lamp remains on beyond the eight-second period. 
This indicates a current DTC exists. 


NOTE 


See 3.9 CHECKING FOR DIAGNOSTIC TROUBLE CODES, 
Code Types for a complete description of DTC formats. 


om00705a 


IGNITION 
e 


ACCESS 
e 


1. All except FLHR models 
2. All FLHR models (cover shown closed) 
3. All FLHR models (cover shown open) 


Figure 3-7. Ignition Switch: Touring Models 
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CERTIFIED 
MARL Ey-payi0sO% 


Figure 3-8. Security Lamp (Key Icon - Typical) 
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Figure 3-9. Security Lamp Operation 
CODE TYPES DTCs, use a computer-based diagnostic package called 
DIGITAL TECHNICIAN II (Part No. HD-48650). 
FAR On zd ВОВЕ * All DTCs reside т the memory of те ЕСМ, TSM/HFSM, 
HD-48650 DIGITAL TECHNICIAN II speedometer, or tachometer until the DTC is cleared by 


There are two types of DTCs: 
* current 
* historic 


If a DTC is stored, it can be read using either a computer-based 
diagnostic package called DIGITAL TECHNICIAN II (Part 
No. HD-48650) or speedometer self-diagnostics. See 
3.11 SPEEDOMETER SELF-DIAGNOSTICS. 


NOTES 


* Speedometer self-diagnostics displays both current and 
historic DTCs. To differentiate between current and historic 


use of the speedometer  self-diagnostics. See 
3.11 SPEEDOMETER SELF-DIAGNOSTICS. 


* A historic DTC is also cleared after a total of 50 ignition 
cycles has elapsed. After the 50 ignition cycle retention 
period, the DTC is automatically erased from memory 
providing that no subsequent faults of the same type are 
detected in that period. 


Current 


Current DTCs are those which are present during the current 
ignition cycle. See the appropriate flowcharts for solutions. 
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Historic 


If a particular problem happens to resolve itself, the active 
status problem is dropped and it becomes a historic DTC rather 
than a current DTC. For example, intermittent output shorts 
can become typical historic DTCs. 


Historic DTCs can only be retrieved using DIGITAL TECHNI- 
CIAN II (Part No. HD-48650). 


Historic DTCs are stored for 50 ignition cycles after any DTC 
was last set as current to assist in the diagnosis of intermittent 
faults. On the 50th cycle, the DTC clears itself. The security 
lamp only indicates the existence of historic DTCs for two 
ignition cycles. 


It is important to note that historic DTCs exist whenever the 
System indicates the existence of a current fault. See Multiple 
DTCs/Priority Ranking if multiple DTCs are found. 


Diagnostic charts are designed for use with current DTCs and 
as a result they frequently suggest part replacement. When 
diagnosing a historic DTC, the charts can be helpful, but should 
not lead to part replacement without verification the part is 
faulty. 


RETRIEVING DTCS 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The TSM/HFSM supports two levels of diagnostics. 


* The most sophisticated mode employs a computer-based 
diagnostic package called DIGITAL TECHNICIAN ІІ (Part 
No. HD-48650). 


* The second mode requires using the speedometer self- 
diagnostics. Speedometer, tachometer (if equipped), 
TSM/HFSM and ECM DTOs can be accessed and cleared. 
See 3.11 SPEEDOMETER SELF-DIAGNOSTICS. 


MULTIPLE DTCS/PRIORITY ORDER 


While it is possible for more than one fault to occur and set 
more than one DTC, there are several conditions which may 
result in one fault setting multiple DTCs: 


Serial data DTCs U1016, U1255, U1300 and U1301 may be 
accompanied by other DTCs. Always correct the serial data 
DTCs before resolving the other DTCs. 


Refer to Table 3-5. This table lists the DTCs in priority order. 
Correct DTCs in priority order. 


Table 3-5. TSM/HFSM DTCs and Fault Conditions 


Error 


PRIORITY DTC FAULT CONDITION DIAGNOSTICS 
1 U1300 Serial Data Low 3.25 DTC U1300, U1301 OR BUS ER 
2 U1301 Serial Data High 3.25 DTC U1300, U1301 OR BUS ER 
3 U1016 Loss of ECM Serial Data |3.24 DTC U1016 
4 U1255 Serial Data Error 3.24 DTC U1016 
5 B1142 Smart Security System |3.19 ОТС В1136, B1142 (HFSM ONLY) 
Internal fault 
6 B1135 Accelerometer Failed 3.18 DTC B1135 
7 B1136 (HFSM) |Accelerometer Tip Test |3.19 DTC B1136, B1142 (HFSM ONLY) 


on non-sidecar-equipped motorcycles, the TSM/TSSM/HFSM is not properly configured. 


8 B1151 Bank Angle Sensor (BAS) 3.22 DTC B1151, B1152, B1153 
Short to Ground 
9 B1152 Bank Angle Sensor (BAS) 3.22 DTC B1151, B1152, B1153 
Short to Battery 
10 B1153 Bank Angle Sensor (BAS) 3.22 DTC B1151, B1152, B1153 
High 
NOTE Sidecar DTCs apply only to Touring models equipped with sidecars. If DTCs B1151, B1152 and/or B1153 are present 


Ground 


11 B1154 Clutch Switch Input Short | 3.23 DTC B1154, B1155 
to Ground 
12 B1155 Neutral Switch Input Short 3.23 DTC B1154, B1155 
to Battery 
13 B1134 Starter Output High 3.17 DTC B1134 
14 B1121 (TSM) (Іей Turn Output Fault 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
B1121 (HFSM) |Left Turn Output Open |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
15 B1122 (TSM) |Right Turn Output Fault |3.15 TSM/HESM: TURN SIGNAL ERRORS AND DTCS 
B1122 (HFSM) Right Turn Output Open |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
16 B1123 (HFSM) |Left Turn Output Short to |3.15 TSM/HESM: TURN SIGNAL ERRORS AND DTCS 
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TSM/HFSM 


Table 3-5. TSM/HFSM DTCs and Fault Conditions 


PRIORITY DTC FAULT CONDITION DIAGNOSTICS 

17 B1124 (HFSM) |Right Turn Output Short |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
to Ground 

18 B1125 (HFSM) |Left Turn Output Short to |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
Battery 

19 B1126 (HFSM) |Right Turn Output Short |3.15 TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 
to Battery 

20 B1143 (HFSM) |Security Antenna Short to 3.21 DTC B1143, В1144, B1145 (HFSM ONLY) 
Ground 

21 B1144 (HFSM) |Security Antenna Short to 3.21 DTC B1143, В1144, B1145 (HFSM ONLY) 
Battery 

22 B1145 (HFSM) |Security Antenna Open |3.21 ОТС В1143, B1144, B1145 (HFSM ONLY) 

23 B0563 Battery Voltage High 3.14 DTC B0563 

24 B1131 (HFSM) |Alarm Output Low 3.16 DTC B1131, B1132 (HFSM ONLY) 

25 B1132 (HFSM) |Alarm Output High 3.16 DTC B1131, B1132 (HFSM ONLY) 

26 B1141 (ТӨМ) | Ignition Switch Low/Open 3.21 DTC B1143, B1144, B1145 (HFSM ONLY) 


B1141 (HFSM) 


Ignition Switch Low/Open 


3.20 DTC B1141 (HFSM ONLY) 
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INITIAL DIAGNOSTIC CHECK: TSM/HFSM 


3.10 


GENERAL 

PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


To locate faulty circuits or other system problems, follow the 
diagnostic flowcharts. For a systematic approach, always begin 
with initial diagnostics. Read the general information and then 
work your way through the flowchart box by box. 


Diagnostic Notes 


If anumbered circle appears adjacent to a flowchart box, then 
more information is offered in the diagnostic notes. Many dia- 
gnostic notes contain supplemental information, descriptions 
of various diagnostic tools or references to other parts of the 
manual where information on the location and removal of 
components may be obtained. 


Circuit Diagram/Wire Harness Connector 
Table 


When working through a flowchart, refer to the illustrations, 
the associated circuit diagram and the wire harness connector 
table as necessary. The wire harness connector table for each 
circuit diagram identifies the connector number, description, 
type and general location. 


In order to perform most diagnostic routines, a BREAKOUT 
BOX (Part No. HD-42682) and a DVOM are required. See 
3.12 BREAKOUT BOX: TSM/HFSM. 

To perform the circuit checks with any degree of efficiency, a 
familiarity with the various wire connectors is also necessary. 


Job/Time Codes 


Some charts may contain warranty job/time codes. Dealership 
technicians filing warranty claims should use the job/time code 
values printed in bold text underneath the appropriate repair. 


Reprogramming ECM 


Diagnostic charts frequently suggest ECM replacement. In the 
event an ECM needs to be replaced, it must be reprogrammed 


using DIGITAL TECHNICIAN II (Part No. HD-48650). See your 
dealer. Perform a password learn procedure. See 
3.26 TSM/HFSM: PASSWORD LEARN. 


INITIAL DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 

HD-46601 INSTRUMENT HARNESS ADAPTERS 
Diagnostic Tips 


* If odometer reads "BUS Er" with the ignition switch turned 
to IGNITION (engine stop switch at RUN with the engine 
off), check data bus for an open or short to ground 
between data link connector [91A] terminal 3 and ECM 
connector [78B] terminal 69, HFSM connector [30B] ter- 
minal З, speedometer connector [39B] terminal 2, radio 
connector [27] terminal 9 (if equipped), ABS connector 
[166] terminal 9 (if equipped), or tachometer (if equipped) 
connector [108B] terminal 2. 


e Check for an open diagnostic test terminal between data 
link connector [91A] terminal 3 and TSM/HFSM connector 
[30B] terminal 3. With ignition switch turned to IGNITION, 
serial data bus voltage should be 0.6-0.8 Volt. The range 
of acceptable voltage is 0-7.0 Volts. 


* To identify intermittents, wiggle wire harness while per- 
forming steps in the diagnostic check charts. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-42682) between 
wire harness connector [39B] and speedometer connector 
[39A] using INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601). See 2.5 BREAKOUT BOX: SPEEDO- 
METER/TACHOMETER. 


2. Compare TSM/HFSM system behavior to symptoms in 
Table 3-6. 


Table 3-6. Symptoms That May Not Set DTCs 


SYMPTOM 


START WITH FLOWCHART 


HFSM: Fails to disarm 


HFSM: Fails to Disarm 


TSM/HFSM: Turn signal will not cancel 


Will Not Cancel On Turn Completion 


TSM/HFSM: Turn signal cancels erratically 


Cancels Erratically 


TSM/HFSM: Turn signal flashes double normal rate, all bulbs 
good 


TSM/HFSM Turn Signal Error 3A: Turn Signals Flash at Double 
Normal Rate, All Bulbs Work 


TSM: Turn signals will not flash 


DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers 
Inoperable (Part 1 of 4) 


HFSM: Symptom - Will not flash. No DTCs or DTC B1141 


DTC B1141, Will Not Flash, No Codes (Part 1 of 2) 
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for any DTCs related to the speedometer. 


See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs 
related to the ECM. 


Other Diagnostic Trouble Codes (DTCs) 
See 2.5 BREAKOUT BOX: SPEEDOMETER/TACHOMETER 
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Figure 3-10. Initial Diagnostic Check (FLHX, FLHT/C/U, FLTR) 
Table 3-7. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- |РЕНТ/С 16-place Molex (Black) Inner fairing - right radio support bracket 
1885 FLTR 16-place Molex (Black) Inner fairing - right side below radio 
[2] Main to interconnect har- |А 12-place Molex (Gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C 12-place Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Packard Under seat 
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Table 3-7. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[91] DLC All 4-place Deutsch Under left side cover 
[108] Tachometer FLHT/C 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
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Figure 3-11. Initial Diagnostic Check (FLHR/C) 
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Table 3-8. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[20] Console harness 16-place Molex Under seat 

[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module 20-place Molex Under right side cover 
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Initial Diagnostic Check (Part 1 of 3) 


Does engine 
start? 


No | | No 
Starts and Starts, then Cranks, but Engine will not 
runs. stalls. will not start. crank. 


Check for DTCs. See 3.11 
SPEEDOMETER SELF- See 4.11 STARTS THEN 
DIAGNOSTICS. STALLS. 
DTCs found? 


See 4.9 ENGINE CRANKS, 
BUT WILL NOT START. 


See 1.2 STARTING 
SYSTEM DIAGNOSIS. 


(м 


Unable to enter diagnostic mode. 


Refer to applicable DTC priority chart. with ignition switch OFF; press ang No DTCs 
DTCs are listed by priority release trip odometer reset switch. displayed 
Е Does odometer display appear with = 
display backlighting? 
For a list of symptoms that may 
(2) not set DTCs, refer to Table 3-6. 


| YES No | 


Check for continuity to ground at 

Go to Initial Diagnostic © Breakout Box terminal 7 (black). Wiggle 
Check (Part 2 of 3). harness during continuity check. 

Is continuity present? 


YES 


Check for battery voltage at 
Breakout Box terminal 5 (black) of 
speedometer while wiggling harness. 


Locate and repair open 
between terminal 7 


Is battery voltage continuously and ground. 
present? 
YES 
With ignition switch off and speedometer connector 
[39] disconnected, check continuity Locate and repair open 
between Breakout Box terminals 8 and 11. between terminal 5 
Is continuity present when trip odometer reset and battery fuse. 


switch is pressed, and infinity when released? 


YES NO 
Replace the Replace the trip 
speedometer. odometer reset switch. 


fc02176_en 
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Initial Diagnostic Check (Part 2 of 3) 


Turn ignition switch to 
Is odometer backligh 


Continued from Initial Diagnostic Check (Part 1 of 3). 


IGNITION. 
t present? 


Perform "WOW" test. See 3.11 SPEEDOMETER SE 
DIAGNOSTICS. 
The following features should be functional 
1. backlight should illuminate 
2. needle should sweep its full range of motion 
3. LEDs that should illuminate: 
* check engine 
* battery 
* security 
* low fuel 
* Sixth gear 
Are all features functional? 


LF 


Replace the 
speedometer. 


C] 


With ignition switch turned 
to ACCESS. 
Is backlight present? 


9 


With ignition switch turned 
to IGNITION, check for 
battery voltage at terminal 
1 of Breakout Box. 

Is battery voltage present? 


Go to Initial 
Diagnostic Check 
(Part 3 of 3). 


Check for battery voltage at 
Breakout Box terminal 6. 
Is battery voltage present? 


Replace the 
speedometer. 


Is accessory fuse 
good? 


YES 


[5] 


Replace the 
speedometer. 


[96] 


Is instrument 
fuse good? 


Locate and repair open 


Locate and repair 
source of fault. 
Replace the 
instrument fuse. 


between terminal 1 of 
connector [39] and 
instrument fuse. 


fc02177 en 


Locate and repair open on 
(O/W) wire between 
terminal 6 of connector 
[39] and accessory fuse. 


Source of fault. 
Replace the 
accessory fuse 


Locate and repair 
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Initial Diagnostic Check (Part 3 of 3) 


Continued from Initial Diagnostic 
Check (Part 2 of 3). 
Is problem intermittent? 


YES 


Tachometer inoperative 
(no engine speed). 


Repeat diagnostic check 
while wiggling harnesses. 
Is intermittent present? 


Speedometer inoperative 
(no vehicle speed). 


Remove and inspect VSS. 
Is debris present? 


See Tachometer Inoperative 
(Part 1 of 2). 
Under 2.4 SPEEDOMETER/ 
TACHOMETER. 


No trouble 
found. 


Locate and repair 
intermittent. 


Check for damaged wiring/loose 

connection between VSS and ECM. 
Is wiring damage/loose connection 
present? 


Remove debris. 
Reinstall VSS. 


[36] 


Locate and repair Replace the 
Source of fault. Speedometer. 
fc02178 еп 


3-22 2009 Touring Diagnostics: TSM/HFSM 


HOME 


SPEEDOMETER SELF-DIAGNOSTICS 


3.11 


GENERAL 


The speedometer is capable of displaying and clearing 
speedometer, tachometer, TSM/HFSM, and ECM and ABS 
DTCs (diagnostic mode). 


DIAGNOSTICS 


Diagnostic Tips 

e For a quick check of speedometer function, а "WOW" test 
can be performed. Press and hold trip odometer reset 
switch then turn ignition switch to IGNITION. See 
Figure 3-13. Release trip odometer reset switch. See 
Figure 3-12. Background lighting should illuminate, gauge 
needles should sweep their full range of motion, and 
indicator lamps (battery, security, low fuel, check engine, 
ABS, cruise, pursuit, and sixth gear indicator) should illu- 
minate. All lamps should illuminate, even those not used 
in normal vehicle operation. 


• — If speedometer fails "WOW" test, check for battery, ground, 
ignition, trip odometer reset switch, and accessory wiring 
to speedometer. If any feature in the speedometer is non- 
functional, see 2.2 INITIAL DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Diagnostic Notes 

Each reference number below correlates to a circled number 

on the flowchart(s). 

1. To exit diagnostic mode, turn ignition switch OFF. 

2. To clear DTCs for the selected module, press the trip 
odometer reset switch for more than 5 seconds when a 


DTC is displayed. This procedure clears all DTCs for the 
selected module. 


ed01172 


4 


Е 77 z 
A 
30 M 
20 
о 0) 
6 © 


50 


RPM x100 


LA 


30 
90 20 
10 É 
йе 10 


РН 
D 


| 


ОВЕН № 


o 17 

Я н 
BHEE 
NUM E 


Sixth gear indicator 
Check engine lamp 

Low fuel lamp 

Battery lamp 

Security lamp (key icon) 
Cruise enabled lamp 
Pursuit lamp 

ABS lamp 


Figure 3-12. Icons (Typical) 
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IGNITION 
e 


ACCESS 
e 


1. All except FLHR models 
2. All FLHR models (cover shown closed) 
3. AII FLHR models (cover shown open) 


Figure 3-13. Ignition Switch: Touring Models 
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Speedometer Self-Diagnostics 


ignition switch to IGNITION. 


While holding trip odometer reset switch in, turn 


Make sure engine stop switch is in RUN position. 


Release trip odometer 
reset switch. 
Does “diag” appear? 


YES 


Press and release 
trip odometer reset 
switch. 
“PSSPtb” appears? 


"P" На: 


To choose TSM/ 
TSSM/HFSM, press 
and release trip 
odometer reset switch. 


"S" flashing. 


To choose 
speedometer, press 
and release the trip 

odometer reset switch. 


"SP" flashing. 


To choose tachometer, 
press and release trip 
odometer reset switch. 


To display DTCs for 
the ECM, press and 
hold trip odometer 
reset switch for more 
than 5 seconds. 


To display DTCs for 
TSM/TSSM/HFSM, 
press and trip 
odometer reset 
Switch for more than 
5 seconds. 


To display DTCs for 
speedometer, press 
and hold trip 
odometer reset 
Switch for more than 
5 seconds. 


"t' flashing. 


To choose ABS, press 
and release trip 


odometer reset switch. 


To display DTCs for 
tachometer, press 


"none" displayed. 


See 2.2 INITIAL 
DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Device 
response? 


YES 


DTC 
displayed. 


©) 


and hold trip 
odometer reset Press 
switch for more than trip 
5 seconds. 


To display DTCs for 


"b" flashing. 


To choose ECM, press 


and release trip odometer 


reset switch. To exit, turn 
ignition switch to OFF. 


reset switch. Part 
number of module 
is displayed. 


and release Press and release 
odometer 
Switch. 


Are more DTCs 


displayed? 


ABS (if equipped), 
press and hold trip 
odometer reset switch 
for more than 5 
seconds. 


Press and release trip odometer 


reset switch again to continue to 
next module. 
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NO 


"no rsp" displayed. 
See applicable code from other 
modules. Models not equipped 
with a tachometer or ABS will 
display "no rsp" normally. 

If “no rsp” displayed on odometer 
on tachometer equipped vehicle, 
see 2.4 SPEEDOMETER/ 
TACHOMETER. 

If “no rsp” displayed on odometer 
on ABS equipped vehicle, see 
6.1 ANTI-LOCK BRAKE 
SYSTEM (ABS) GENERAL 
INFORMATION. 


trip odometer reset 


ca 


“end” displayed. 

To clear all DTCs for selected 
module press and hold trip 
odometer reset switch for more 
than 5 seconds. 

If DTCs are not to be cleared, 
press and release trip odometer 
reset switch. Part number of 
module is displayed. 


к 
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BREAKOUT BOX: TSM/HFSM 


3.12 


GENERAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


The BREAKOUT BOX (Part No. HD-42682) splices into the 
main harness. Used in conjunction with a DVOM, it allows cir- 
cuit diagnosis of wiring harness and connections without having 
to probe with sharp objects. 


INSTALLATION 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


NOTE 


For HFSM, disarm security system, then remove MAXIFUSE 
while the system remains disarmed. 


1. Access TSM/HFSM. 


2. See Figure 3-14. Disconnect harness connector(s) from 
TSM/HFSM: 
a. ForHFSM, press latches on antenna connector [208] 
and remove from antenna connector [208A]. 


b. Press latches on main harness connector [30B] and 
remove from main connector [30A]. 


3. Attach BREAKOUT BOX (Part No. HD-42682) to con- 
nector(s). 


a. Mate gray socket housing on BREAKOUT BOX (Part 
No. HD-42682) with TSM/HFSM connector [30A]. 


b. Mate gray pin housing on BREAKOUT BOX (Part 
No. HD-42682) with vehicle harness connector [30B]. 


4. For HFSM, mate antenna connector [208] to HFSM. 
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eS 
Sedes 


1. Connector [208A] terminal 1 
2. Connector [208A] terminal 4 
3. Connector [30A] terminal 12 
4. Connector [30A] terminal 1 


AO 
i, 


Figure 3-14. TSM/HFSM Terminal Cavity Numbers 


REMOVAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


1. See Figure 3-14. For HFSM, press latches on antenna 
connector [208B] and disconnect from HFSM antenna 
connector [208A]. 


2. Disconnect BREAKOUT BOX (Part No. HD-42682) from 
vehicle: 


a. Press latches and detach gray BREAKOUT BOX (Part 
No. HD-42682) socket connector from TSM/HFSM 
main harness connector [30A]. 


b. Detach gray BREAKOUT BOX (Part No. HD-42682) 
connector from TSM/HFSM main harness connector 
[30B]. 

For HFSM, mate the antenna connector [208B]. 

Mate main harness connector [30B] to TSM/HFSM. 


Reinstall TSM/HFSM. 


OO de 59 


Install parts removed for access. 


NOTE 


Vehicle will not start with TSM/HFSM disconnected or incor- 
rectly mounted. 


Table 3-9. TSM/HFSM Connector [30B] 


TERMINAL FUNCTION TERMINAL FUNCTION 
1 Battery 12V 7 Right turn switch input 
2 Battery 12V switched 8 Left turn switch input 
3 Serial data 9 Start relay ground 
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Table 3-9. TSM/HFSM Connector [30B] 


TERMINAL FUNCTION TERMINAL FUNCTION 
4 Neutral switch input 10 Clutch switch input 
5 Left turn feed output 11 Alarm signal output 
6 Right turn feed output 12 Chassis ground 
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FAILS TO DISARM (HFSM ONLY) 


3.13 


GENERAL 


If the HFSM does not consistently respond, or only responds 
with the fob in a limited range, follow the flowchart. 
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Figure 3-15. HFSM and Antenna 


JOB/TIME CODES 


Dealership technicians filing warranty claims should use the 
job/time codes printed in bold text underneath the appropriate 
repair. 


DIAGNOSTICS 
Diagnostic Tips 


* Verify the hands-free antenna or a cell phone is not within 
3.0 in. (80 mm) of key fob. 


e Interference from physical surroundings may affect RF 
transmission. Place fob next to motorcycle or move 
motorcycle to a new location and retest. 


e See Figure 3-15. Verify antenna is in OE location and seat 
has not been replaced with a metal base seat. 


e . Check for damage to antenna wire. 


e See Figure 3-16. Verify fob battery voltage is at least 2.9 
Volts. See 3.27 HESM MAINTENANCE. 


* Fob serial number is located inside fob. Open fob by 
twisting a thin blade in the thumbnail slot between fob 
halves. 
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1. Battery 


2. Fob serial number 


Figure 3-16. Open Fob: HFSM 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. After a battery disconnect, the HFSM does not enter the 
configuration mode on the first attempt. All attempts to 
assign a fob or enter the configuration mode requires at 
least two attempts. 
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em01176 
Antenna 
V |1 2 | [209A] 
Y [12] [2098] 
40 Amp 
MAXIFUSE 
n—m \ oc— Б 15 Amp 
- Battery 
+ Fuse 
Battery x> 
$6 i 
a 
z 
m 
[30B] Д |! 12| |123 |Д [2088] 
[30A] ^^ |1 12| |123 | "^ [208A] 

HFSM 

Figure 3-17. Antenna Circuit: HFSM 
Table 3-10. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] HFSM 12-place Deutsch Under right side cover 
[208] HFSM antenna jumper harness 4-place Deutsch Under right side cover 
[209] HFSM antenna 2-place Molex Under seat 
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HOME 


HFSM: Fails to Disarm 


NOTE 
The fob for the HFSM must be assigned using DIGITAL 
TECHNICIAN II (Part No. HD-48650). DIGITAL TECHNICIAN II 
can also validate fob operation when connected to the motorcycle. 


Does any assigned 
fob work? 


Check for continuity between 
connector [208B] terminal 1 and 
end of (Y/BK) wire (pull back 
conduit to expose unterminated 
end of wire). 

Is continuity present? 


Check battery on non-functional fob. 
Is battery voltage greater than 2.9 Volts? 


Check for continuity between connector 
[208B] terminal 1 and ground. 
Is continuity present? 


Locate and repair open wire 
between connector [208B] 
and end of (Y/BK) wire. 


Replace the fob. 
See a Harley- bees шө 
Davidson dealer. У. 


6755 
6736 6879 
Locate and repair iid the security antenna with a 
short to ground. nown good security antenna. 
Does the security system now disarm? 
6879 І 


YES NO 


Replacerthe 221 
security antenna. p 
perform set-up. 


6879 6757 
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DTC В0563 3.14 


GENERAL DIAGNOSTICS 


The TSM/HFSM continually checks the battery voltage during Diagnostic Tips 

IGN/OFF and IGN/RUN power modes. If the voltage exceeds . E 

16.0 Volts for more than 5.0 + 0.5 seconds, the TSM/HFSM ° This ОТС may set when the vehicle is placed on a battery 
sets DTC B0563. charger, on fast charge, for a long period of time. 


“Тһе HFSM does not illuminate the security lamp when this 
DTC is set. 


Diagnostic Notes 


See 1.7 CHARGING SYSTEM tests to correct. Problem may 
be faulty voltage regulator. 
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TSM/HFSM: TURN SIGNAL ERRORS AND DTCS 


3.15 


GENERAL 


TSM/HFSM: For turn signal diagnostics based on symptoms, 


The turn signals automatically cancel based on either the 


speed/acceleration of the vehicle or upon turn completion. See 
3.1 TURN SIGNAL OVERVIEW. 


refer to Table 3-11. 
TSM DTCs Only: Refer to Table 3-12. 
HFSM DTCs Only: Refer to Table 3-13. 


Table 3-11. Turn Signal Symptoms: TSM/HFSM 


DTC SYMPTOM START WITH FLOWCHART 
N/A Turn signal will not cancel on turn completion Will Not Cancel on Turn Completion 
N/A Turn signal cancels erratically Cancels Erratically 
N/A Turn signals flash at double normal rate, all bulbs | Flash at Double Normal Rate, All Bulbs Work 
WOrk 
Table 3-12. Turn Signal DTCs: TSM Only 
DTC SYMPTOM START WITH FLOWCHART 
B1121 Turn signals will not flash, 4-way flashers inoper- |DTCs B1121, B1122, and B1141, Will Not Flash, 
B1122 able 4-Way Flashers Inoperable (Part 1 of 4) 
B1141 
Table 3-13. Turn Signal DTCs: HFSM Only 
DTC SYMPTOM START WITH FLOWCHART 
B1121 Left turn signal inoperable DTCs B1121 and B1122, Turn Signal Lamp Open 
Circuit 
B1122 Right turn signal inoperable DTOCs B1121 and B1122, Turn Signal Lamp Open 
Circuit 
B1123 Left turn signal inoperable DTCs B1123, B1124, B1125, and B1126 
B1124 Right turn signal inoperable DTOs B1123, B1124, B1125, and B1126 
B1125 Left turn signal inoperable DTCs B1123, B1124, B1125, and B1126 
B1126 Right turn signal inoperable DTCs B1123, B1124, B1125, and B1126 
DIAGNOSTICS Diagnostic Tips 
PART NUMBER TOOL NAME e TSM Only: DTCs B1121 and B1122 illuminate the security 
lamp. DTC B1141 will not illuminate the security lamp. 
HD-41404-B HARNESS CONNECTOR TEST KIT 
Hasse [BREAKOUT BOX 22 
Job/Time Codes 


Dealership technicians filing warranty claims should use the 


*  TSM/HFSM: When an over current or short-to-ground 


job/time code printed in bold text underneath the appropriate 
repair in the following diagnostic flowcharts. 


condition is detected, it turns off the turn lamp outputs. 
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em00315 
[78A] [78B] 
>> 
Serial Data |69]|69 E LGN/V 
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Battery] 1 | | 1 E 
Ignition | 2 2 
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Figure 3-18. Turn Signal Circuit (FLHR/C) 
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Figure 3-19. Turn Signal Circuit (FLHX, FLHT/C/U, FLTR) 
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Table 3-14. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (Black) Inner fairing - right side below radio 
[7] Rear fender lights harness All 8-place Multilock Top of rear fender (under seat) 
[15] Main to interconnect har- FLHX, 4-place Packard Inner fairing - right fairing bracket 
ness FLHT/C/U 
FLTR 4-place Packard Inner fairing - below radio (right side) 
[18] Left rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[19] Right rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[21] Indicator lamps FLHR/C  |8-place Deutsch Under console 
FLHX, 10-place Multilock Inner fairing (above radio) 
FLHT/C/U 
FLTR 10-place Multilock Inside instrument Nacelle 
[22] Right handlebar switches FLHR/C |6-ріасе Molex (Black) Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
FLHX, 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLHT/C/U 
FLTR 12-place Molex (Black) Left side radio bracket 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (Gray) Inside headlamp nacelle - fork stem nut 
lock plate (left side) 
FLHX, 16-place Molex (Gray) Inner fairing - left fairing support brace 
FLHT/C/U 
FLTR 16-place Molex (Gray) Left side radio bracket 
[30] TSM/HFSM All 12-place Deutsch Under right side cover 
[31] Left/right front turn FLHR/C |6-ріасе Multilock Inside headlamp nacelle - fork stem nut 
signal/auxiliary lamp lock plate (left side) 
FLHX, 4-place Multilock Inner fairing - left/right fairing support 
FLHT/CUFLIR bracket 
[33] Ignition switch FLHR/C |3-ріасе Packard Under console 
FLHX, 3-place Packard Bottom of ignition switch 
FLHT/CUFLIR 
[78] ECM All 73-place Packard Under seat 
[94] Rear fender lights harness All 6-place Multilock Circuit board under tail lamp assembly 
in circuit board 
[222] Main to ignition harness FLHR/C |4-ріасе Packard Under seat 
[GND1] Harness grounds All Ring terminals Under seat 
[GND1A] 
[GND2] 


Diagnostic Notes: All Turn Signal 
Flowcharts 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Gain access to motorcycle's TSM/HFSM. 
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2. Perform the following procedure: 7. Replace HFSM if DTC is current (lamp on continuously, 
a. See Figure 3-20. Position TSM/HFSM in same orient- cleared codes return during operation). If DTC is historic, 
ation it is mounted on vehicle. Turn ignition switch on. check for intermittents. 
Turn 4-way flashers on by pressing both left and right 
turn signal switches simultaneously. Turn ignition 
switch off; 4-way flashers should continue to flash. 


b. Tilt TSM/HFSM greater than 45 degrees to the left. 


ed01792 


c. Repeat step a. 
d. Tilt TSM/HFSM greater than 45 degrees to the right. 


3. To enable diagnostic mode, see 3.9 CHECKING FOR 
DIAGNOSTIC TROUBLE CODES. 


4. Connect BREAKOUT BOX (Part No. HD-42682) (gray) 
between TSM/HFSM connector [30A] and wiring harness 
connector [30B]. See 3.12 BREAKOUT BOX: TSM/HFSM. 


ШІШІПІГ! 


5. Closely inspect handlebar controls for pinched wiring. 


6. Connect purple HARNESS CONNECTOR TEST KIT (Part 
No. HD-41404-B) adapters and patch cords to connector 
[22] (right) or connector [24] (left). 


1. Left 45 degrees 
2. Right 45 degrees 


Figure 3-20. Tilting TSM/HFSM 
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Will Not Cancel on Turn Completion 


С) Is TSM/HFSM mounted properly? 


Check if TSM/HFSM is configured 
for solo or sidecar operation. See 
3.3 H-DSSS ACTUATION. 
Proper configuration? 


YES 


Do 4-way flashers cancel 
in both directions? 


9 


[36] 


Mount 
correctly. 


NO 


Select proper 
vehicle configuration. 


YES 


Operate motorcycle at a speed 
greater than 7 MPH (11km/h) in a 
straight line. 

Activate either turn signal. Turn signals 
should cancel after 20 flashes. 

Do turn signals cancel? 


№ | 


Replace TSM/HFSM. 


Perform setup and 
password learn. 


Yes | 


Go to Cancels 
Erratically. 


№ | 


Does speedometer 
register vehicle speed? 


Replace TSM/HFSM. 
Perform password learn 


and setup. 
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[5 


Refer to 2.2 
INITIAL DIAGNOSTIC 


CHECK: 
SPEEDOMETER. 


6773 
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HOME 


Cancels Erratically 


© Check for voltage between Breakout Box terminal 8 (gray) and 
ground at Breakout Box terminal 12 (gray): with left turn signal switch 
pressed, wiggle harness between TSM/HFSM and left handlebar 
switches while monitoring for voltage fluctuations or changes in turn 
signal flash pattern. 

Check for voltage between Breakout Box terminal 7 (gray) and 
ground at Breakout Box terminal 12 (gray): with right turn signal 
switch pressed, wiggle harness between TSM/HFSM and right 
handlebar switches while monitoring for voltage fluctuations or 
changes in turn signal flash pattern. 

Are voltage fluctuations present? 


РАВ м 2. 
57 


Check for voltage between Breakout Вох terminal 8 (gray) апа 
ground at Breakout Box terminal 12 (gray): with left turn signal 
switch NOT pressed, wiggle harness between TSM/HFSM and left 
handlebar switches while monitoring for voltage fluctuations or turn 
signal activation. 

Check for voltage between Breakout Box terminal 7 (gray) and 
ground at Breakout Box terminal 12 (gray): with right turn signal 


Locate and repair 
intermittent open. 


6855 switch NOT pressed, wiggle harness between TSM/HFSM and right 
handlebar switches while monitoring for voltage fluctuations or turn 
signal activation. 

Are voltage fluctuations present? 


[6 ] 


Turn ignition switch off. 

Check for continuity between Breakout Box 
terminal 8 (gray) and ground at Breakout Box terminal 
12 (gray): with left turn signal switch pressed, wiggle 
harness between TSM/HFSM and left handlebar 
Switches. 

Check for continuity between Breakout Box 
terminal 7 (gray) and Ground at Breakout Box terminal 
6856 12 (gray): with right turn signal switch pressed, wiggle 
harness between TSM/HFSM and right handlebar 
Switches. 

Is continuity present at any time? 


Locate and repair 
intermittent short to 
voltage. 


System OK. 


Locate and repair Review turn signal cancellation 
intermittent short to function with customer. 
ground. See Automatic Cancellation under 
3.1 TURN SIGNAL OVERVIEW. 


fc02181 en 
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DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 1 of 4) 


Turn ignition switch to IGNITION. 


Are turn signal lamps on continuously? 


YES 


Check for battery voltage on Breakout Box 


terminal 5 (gray) (left turn signals) or 


terminal 6 (gray) (right turn signals) 
with TSM disconnected from Breakout Box. 


Is battery voltage present? 


шош 


YES 
Locate and repair 
short to voltage 


Replace TSM. Learn 
password and 
perform setup. 


6790 


6791 
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[56] 


Activate 4-way flashers. 


Do any lamps illuminate? 


DTCs B1121, B1122, 
and B1141, Will Not 
Flash, 4-Way Flashers 
Inoperable (Part 2 of 4). 


YES 


Place red meter lead at 
terminal 1 (gray) and black 
meter lead at terminal 12 
(gray) of Breakout Box. 
Is battery voltage present? 


Is connector [30] 
mated fully? 


Mate 
connector. 


6792 


YES 


Move red meter lead to 
Breakout Box terminal 2. 
Is battery voltage present? 


DTCs B1121, B1122, 
and B1141, Will Not 
Flash, 4-Way Flashers 
Inoperable (Part 3 of 4). 


DTCs B1121, B1122, 
and B1141, Will Not 
Flash, 4-Way Flashers 
Inoperable (Part 4 of 4). 


Check for voltage at 

ignition fuse. 
Is battery voltage present 
on both terminals? 


YES 


Locate and repair 
open on (GY) wire 
between ignition fuse 
and TSM. 


6793 


Go to 4.10 NO 
ECM POWER. 
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DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 2 of 4) 


Continued from DTCs B1121, B1122, and 
B1141, Will Not Flash, 4-Way Flashers 


Inoperable (Part 1 of 4). 


Inspect bulbs on side that will not flash. 


Are the bulbs OK? 


Place jumper wire between terminals 
1 and 6 of Breakout Box. 


Do the right turn signals (front and 
rear) illuminate? 


NO 
Replace bulbs 
as necessary. 
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Place a jumper wire between 
terminals 1 and 5 of Breakout Box. 
Do the left turn signals (front and 
rear) illuminate? 


[36] 


Check for continuity between 
terminal 6 of Breakout Box and 
lamps (front and rear). 

Is continuity present? 


Check for continuity 
between terminal 5 of 
Breakout Box and lamps 
(front and rear). 

Is continuity present? 


Go to Flash at Double Normal 
Rate, All Bulbs Work. 


Repair open between lamps 
and TSM connector [30]. 


6800 


Repair open 
ground circuit. 


6799 


Repair open 
ground circuit. 


Repair open between 
lamps and TSM 
connector [30]. 


6797 6798 
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HOME 
DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 3 of 4) 


Continued from DTCs B1121, B1122, and B1141, Will 
Not Flash, 4-Way Flashers Inoperable (Part 1 of 4). 


Check resistance to ground on Breakout Box terminal 
12 (gray). 
Is resistance less than 1 Ohm? 


YES NO 


Check for 12 Volts at both 
terminals of 15 Amp battery fuse. Repair poor 
Is proper voltage present at both ground. 


terminals? 
6805 


[ No 


YES | 


Neither terminal. 


Repair open between 40 Amp 
MAXIFUSE and fuse block. 


6808 


One terminal. 


Replace battery 
fuse. 


Repair open in (BN/GY) wire 
between battery fuse and TSM. 


6806 


6807 


fc02185_en 
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HOME 


DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 4 of 4) 


Learn password and perform set-up. 


Continued from DTCs B1121, B1122, and B1141, Will 
Not Flash, 4-Way Flashers Inoperable (Part 1 of 4). 


Check for battery voltage at Breakout Box terminal 7 
(gray) with right turn signal pressed and terminal 8 (gray) 
with left turn signal pressed. 

Is battery voltage present? 


Check for battery voltage on terminal 1 
connector [22B] (right), or terminal 1 
connector [24B] (left). 


Replace TSM. 


Is battery voltage present? 


6791 


© 


YES 

With turn signal switch pressed 

on side being tested, check for Locate and repair open (O/W) wire 
continuity between terminal 1 and between terminal 1 on connector 

terminal 5 on connector [22A] [22B] (right), or terminal 1 connector 

(right), or connector [24A] (left). [24B] (left) and accessory fuse. 

Is continuity present? 
Р 6814 — right 
6812 - left 


[22B] (right), or terminal 5 connector 
[24B] (left) and TSM connector [30]. 


6813 — right 6811 
6810 — left 


Locate and repair open wire 


A Repl rn signal 
between terminal 5 on connector eplace turn signal 


switch or repair wiring to 
turn signal switch. 


fc02186_en 
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HOME 


Flash at Double Normal Rate, All Bulbs Work 


NOTE 
Before troubleshooting this issue you should verify 
the lamp loads have been learned by: 


1. Turn ignition switch OFF-IGNITION. 
2. Activate left turn lamps for four or more flashes. 
3. Activate right turn lamps for four or more flashes. 


Determine correct part number for 
all installed turn signal bulbs and verify 
against parts installed on motorcycle. 
Are correct parts installed? 


Check for corrosion 
on bulbs and/or sockets. 
Is corrosion present? 


Replace with 
correct bulbs. 


6820 


Remove corrosion with a wire 
brush. Install Electrical Contact 
Lubricant (Part No. 99861-02) in 

bulb sockets. 

Do lamps flash at normal rate? 


Check for corrosion on all lamp 
connection terminals. 
Is corrosion present? 


Clean corrosion from 
wires and terminals. 
Do lamps flash at 

normal rate? 


Replace TSM/HFSM. 
Learn password (if needed) 
and perform setup. 


Clean or replace bulb. 
Do lamps flash at 
normal rate? 


System 
OK. 


6824 


YES NO 
System Replace lamp 
OK. assembly. Replace TSM/HFSM. 
6822 6823 Learn password (if needed) 


6822 and perform setup. 


6824 


1с02182 en 
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HOME 


DTCs B1121, B1122, Turn Signal Lamp Open Circuit 


Place jumper wire between terminals 1 and 
/ 6 (right, B1122) or 1 and 5 (left, B1121) оп 
4 
Na, Breakout Box (gray). 


Inspect bulbs on side that will not flash. 
Are the bulbs OK? 


Replace failed 
bulbs as necessary. 


Do the respective turn signals illuminate? 


YES 


Replace HFSM. 
Learn password and 


perform set-up. 


6807 


NN 


Check for continuity between Breakout Box 
terminal 5 (left) or terminal 6 (right) and 

front or rear lamps. 

Is continuity present? 


Repair wire between 
connector [30B] and 
turn signal lamp. 


6790 


Repair open 
ground circuit. 


6808 
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HOME 


DTCs B1123, B1124, B1125, and B1126 


Which DTC is set? 


B1125, B1126 B1123, B1124 


With ignition turned to IGNITION, check for Remove turn signal bulbs. Disconnect 
voltage between terminals 12 and 6 (right, indicator lamp connector [21]. Check for 
B1126) or 12 and 5 (left, B1125) on continuity between terminals 12 and 6 
Breakout Box (gray) with connector [30] (right, B1124) or 12 and 5 (left, B1123) on 
disconnected from HFSM. Breakout Box (gray). 
Is battery voltage present? Is continuity present? 


| 
Replace HFSM. Learn 


Locate and repair Locate and repair Replace HFSM. Learn 
short to voltage. password and perform set-up. short to ground. password and perform set-up. 
6790 6791 6810 6791 
1с02188 еп 
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DTC B1131, B1132 (HFSM ONLY) 


3.16 


GENERAL 


NOTE 


This section applies only to those vehicles equipped with the 
optional security system. 


See Figure 3-21. An alarm cycle is activated when the HFSM 
is connected, the siren has been armed by the HFSM and a 
security event occurs. See 3.6 WARNINGS AND ALARMS. 
Under normal armed operation, the siren input (terminal B) is 
driven low by the HFSM to trigger the audible alarm. When the 
siren input is driven high by the HFSM the audible alarm stops. 


ed02047 


Figure 3-21. Security Siren 


DIAGNOSTICS 


PART NUMBER 
HD-41404-B 
HD-42682 


TOOL NAME 
HARNESS CONNECTOR TEST KIT 
BREAKOUT BOX 


Diagnostic Tips 


* Ifthe siren is armed and the internal siren battery is dead, 
shorted, disconnected, or has been charging for a period 


longer than 24 hours, the siren responds with three chirps 
on arming instead of two. 


* The internal siren battery may not charge if the vehicle's 
battery is less than 12.5 Volts. 


e е siren does not chirp two or three times on a valid 
arming command from the HFSM, the chirp function has 
been disabled, the siren is either not connected, not 
working, or the siren wiring was opened or shorted while 
the siren was disarmed. 


* Ifthe siren enters the self-driven mode where it is powered 
from the siren internal nine-volt battery, the turn-signal 
lamps will not alternately flash. If the HFSM activates the 
siren, the turn-signal lamps flash. If the siren has been 
armed and a security event occurs, and the siren is in self- 
driven mode, the siren alarms for 20-30 seconds and then 
turn off for 5-10 seconds. This alarm cycle is repeated ten 
times if the siren is in the self-driven mode. 


* Ifthe siren does not stop alarming after it has been armed, 
then either the HFSM output or siren input may be shorted 
to ground, or the siren vehicle battery connection is open 
or shorted to ground, or the siren vehicle ground connec- 
tion is open, or a security event has occurred. See 
3.6 WARNINGS AND ALARMS for a description of alarm 
functions. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use BREAKOUT BOX (Part No. HD-42682) and HAR- 
NESS CONNECTOR TEST KIT (Part No. HD-41404-B), 
purple pin probe and patch cord. See 3.12 BREAKOUT 
BOX: TSM/HFSM. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray socket probe and patch cord. 


3. Having the correct multimeter Ohm scale is important for 
this test. Some meters may read infinity for high Ohm 
values. If this is the case, check your Ohm scale and 
retest. 


Table 3-15. Siren Alarm Output DTCs 


DTC SYMPTOM 


START WITH FLOWCHART 


B1131 
B1132 


Alarm output low 


Alarm output high 


DTCs B1131 and B1132 
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em01179 
Secutily 1-77 =н A 
Siren ! [142A] [142B] 
(Optional) , >> 
| 15 1 T] 
| 2 | 2 = LGN/BN 
1 [| 
| К] | 3 B BK/GN 
1 Ü 
Ignition 
Switch: І | 
FLHR/C А ok as ERR i 
| | 
ДА В 1! JVISSA] | 
в А |ү[33В] | Ignition 
| || || i Switch: 
ZEN. 
с 
Lt onn касы ы 
ЕЕ ТІСТІ | Са ШЕ 
| TE i c x 
с i | Ф 
1 Е 1 
: To 15 amp 
ignition fuse 
==: mó| син R mó om BN/GY 
| x c 40 Amp 15 Amp 
MAXIFUSE Battery 
= = F Fuse 
Battery 
> &z 
9 > 9 
á 9% 
H | H 
[308] A | 1 11 12 | 
[S0A]^N 1 11 12 
TSM/TSSM/HFSM 
Figure 3-22. Smart Siren Circuit 
Table 3-16. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] HFSM 12-place Deutsch Under right side cover 
[33] Ignition switch 3-place Packard Bottom of ignition switch, FLHR/C 
under console 
[142] Security siren 3-place Packard Under left side cover 
[222] (FLHR Main to ignition harness 4-place Packard Under seat 
models only) 


3-46 2009 Touring 


Diagnostics: TSM/HFSM 


HOME 


DTCs B1131 and B1132 


Is battery voltage present? 


Check for battery voltage at smart siren 
connector [142B]. With ignition turned to 
IGNITION, measure voltage between 
terminal 3 (BK) and terminal 1 (BN/GY). 


With ignition off, measure resistance between 
smart siren connector [142B] terminal 2 and 
Breakout Box terminal 11 (gray). 

Is resistance less than 1 Ohm? 


[ No 


Measure resistance between Breakout 


With ignition off, check continuity between smart 
siren connector [142B] terminal 3 and 
Breakout Box terminal 12. Then measure 
continuity between smart siren connector [142B] 
terminal 1 and Breakout Box terminal 1. 

Is continuity present? 


Box terminal 11 and chassis ground. 
Is resistance less than 1 Ohm? 


Locate and repair 
open on (LGN/BN) wire. 


YES 


Locate and repair 
grounded (LGN/BN) 
wire. 


Disconnect HFSM from Breakout 
Box. Check for voltage on HFSM 
connector [30A] terminal 11. 

Is battery voltage present? 


Locate and repair 
short to voltage on 


Disconnect smart siren from Breakout Box. 
Measure resistance between smart siren 
connector [142A] terminal 2 and 3. 

Is resistance between 120,000-200,000 
Ohms with smart siren disconnected? 


(LGN/BN) wire. 


YES 


NO 
Replace the 
smart siren. 


Connect smart siren to a known 
good motorcycle. Arm and activate 
smart siren to verify operation. 
Disarm smart siren. 

Did smart siren operate correctly? 


YES 


Replace HFSM. Learn 


Replace the 
password and perform setup. 


smart siren. 


Clear DTCs using speedometer self-diagnostics. See 3.11 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


short between (BN/GY) 


Locate and repair 


Repair 
open wire. 


and (BK) wires. 
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HOME 


DTC B1134 


3.17 


GENERAL DIAGNOSTICS 
DTC B1134 Starter Output High PART NUMBER TOOL NAME 
With the HFSM (if equipped) disarmed, the ignition switch set HD-42682 BREAKOUT BOX 


to IGNITION, the transmission in neutral or the clutch pulled 
in, and the engine stop switch set to RUN, the start relay is 
grounded. Battery voltage is applied to the start relay and coil 
which are grounded through the TSM/HFSM. 


DTC B1134 sets when that ground is not established through 
the TSM/HFSM. Refer to flowchart. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 
1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) to 


wire harness connector [30] leaving TSM/HFSM discon- 
nected. See 3.12 BREAKOUT BOX: TSM/HFSM. 


em00317 


Start Relay 


Ignition 
Switch: Ignition 
All Except | Switch: 
FLHR/C FLHR/C 
[33А]; 112 3 [S3A]J А В! 
[S3B]Y[: 2 3 | [33B]Y[c в a] 
м = | > I 
9; Qa 
с c 
T EE 
2228Y (0 в $ 


> 
б © 
> 
oc 


ST 86 | 1 Па — 
Z| 


85 | 2 ||3G E TN/GN 
зо | 3 ||3H а R/GY 
87|5 IR 
— 
[64-1] To Right Handlebar 
Switch [22] 
[128B] 
BK шо omn 
ў ы 40 Атр 
MAXIFUSE 
Battery 


— E BN/GY 
© ЕТМ/ОМ: 


N || тә B BK/GN 
il 


[30B] 
[30A] 


>> 


жо 
RN 


HFSM 


Figure 3-23. Starter/HFSM Circuit 
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Table 3-17. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[22] Interconnect to right FLHX, FLHT/C/U/FLTR 12-place Molex Inner fairing - right fairing 
handlebar switches (Black) support bracket 
Right handlebar switches FLHR/C 6-place Molex (black) | Inside headlamp nacelle - 
fork stem nut lock plate (right) 
[30] TSSM/HFSM All 12-place Deutsch Under right side cover 
[33] Ignition switch FLHX, FLHT/C/U/FLTR 3-place CompX Bottom of ignition switch 
FLHR/C 3-place Packard Under console 
[62] Start relay All Fuse Block Fuse block (under left side 
cover) 
[128] Starter solenoid All Spade terminals Top of starter 
[222] Main to ignition switch FLHR/C 4-place Packard Under seat 
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HOME 


DTC B1134 


Remove the start relay. 
Check for battery voltage on 


Breakout Box terminal 9 (gray). 
Is battery voltage present? 


Locate and repair 
short to voltage 
on (TN/GN) wire. 


Install the start relay. 
Is battery voltage present on 
Breakout Box terminal 9 (gray)? 


Replace TSM/HFSM. 
Learn password and 
perform setup. 


Replace the 
start relay. 


Clear DTCs using speedometer self-diagnostics. See 
3.11 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 


fc02197 en 
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HOME 


DTC B1135 3.18 


DIAGNOSTICS NOTE 


When DTC B1135 is set, the tip-over engine shutdown, HFSM 
DTC B1135 Accelerometer Fault tamper alarm and bank angle sensors are disabled. The 
DTC B1135 indicates a failure which requires replacement of Security lamp also illuminates when this code is set. 
the TSM/HFSM. 
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HOME 


DTC B1136, B1142 (HFSM ONLY) 3.19 


DTC B1136 ACCELEROMETER TIP-OVER 
SELF-TEST FAULT AND DTC B1142 
INTERNAL FAULT 


DTCs B1136 and B1142 indicate a failure which requires 
replacement of the HFSM. 
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HOME 


DIAGNOSTICS Diagnostic Notes 

PART NUMBER TOOL NAME 1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) 
between TSM/HFSM connector [30A] and wiring harness 

HD-41404-B HARNESS CONNECTOR TEST KIT connector [30B]. See 3.12 BREAKOUT BOX: TSM/HFSM. 

ЕЕ BREAKOUT BOX 2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 

DTC B1141 Ignition Switch Open/Low 41404-B), purple terminal probe and patch cord. 


DTC B1141 or a symptom of Will Not Flash can be diagnosed 
using the flowcharts. 
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Figure 3-24. Turn Signal Circuit (FLHR/C) 
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Figure 3-25. Turn Signal Circuit (FLHX, FLHT/C/U, FLTR) 
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Table 3-18. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (Black) Inner fairing - right side below radio 
[7] Rear fender lights harness All 8-place Multilock Top of rear fender (under seat) 
[15] Main to interconnect har- FLHX, 4-place Packard Inner fairing - right fairing bracket 
ness FLHT/C/U 
FLTR 4-place Packard Inner fairing - below radio (right side) 
[18] Left rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[19] Right rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[21] Indicator lamps FLHR/C  |8-place Deutsch Under console 
FLHX, 10-place Multilock Inner fairing (above radio) 
FLHT/C/U 
FLTR 10-place Multilock Inside instrument Nacelle 
[22] Right handlebar switches FLHR/C |6-ріасе Molex (Black) Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
FLHX, 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLHT/C/U 
FLTR 12-place Molex (Black) Left side radio bracket 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (Gray) Inside headlamp nacelle - fork stem nut 
lock plate (left side) 
FLHX, 16-place Molex (Gray) Inner fairing - left fairing support brace 
FLHT/C/U 
FLTR 16-place Molex (Gray) Left side radio bracket 
[30] TSM/HFSM All 12-place Deutsch Under right side cover 
[31] Left/right front turn FLHR/C |6-ріасе Multilock Inside headlamp nacelle - fork stem nut 
signal/auxiliary lamp lock plate (left side) 
FLHX, 4-place Multilock Inner fairing - left/right fairing support 
FLHT/CUFLIR bracket 
[33] Ignition switch FLHR/C |3-ріасе Packard Under console 
FLHX, 3-place Packard Bottom of ignition switch 
FLHT/CUFLIR 
[78] ECM All 73-place Packard Under seat 
[94] Rear fender lights harness All 6-place Multilock Circuit board under tail lamp assembly 
in circuit board 
[222] Main to ignition harness FLHR/C |4-ріасе Packard Under seat 
[GND1] Harness grounds All Ring terminals Under seat 
[GND1A] 
[GND2] 
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HOME 


DTC B1141 (Part 1 of 2) 


Turn ignition switch to IGNITION. 
Activate 4-way flashers. 
Do any turn signals illuminate? 


57 


Оо їо ОТС В1141 
(Part 2 of 2). 


fully mated? 


Is connector [30] 


Place red meter lead at terminal 1 
(gray) and black meter lead at 
terminal 12 (gray) of Breakout Box. 
Is battery voltage present? 


YES 


Place red meter lead at terminal 
2 (gray) of Breakout Box. 
Is battery voltage present? 


Check for battery voltage at 
both terminals of ignition fuse. 
Is ignition voltage present at 
both terminals? 


Go to DTC B1141 


(Part 2 of 2). Is battery vi 


Locate and repair 
open on (GY) wire 
between ignition 
fuse and HFSM. 


6793 


Repair open on 
(BN/GY) wire 
between battery 
fuse and HFSM. 


6806 


Go to 4.10 NO 
ECM POWER. 


Mate 
connector. 


Check resistance to ground on 
Breakout Box terminal 12 (gray). 
Is resistance less than 1 Ohm? 


Check for battery voltage 
at both terminals of battery fuse. 


Locate and repair open 
or poor ground circuit. 


6805 


oltage present at both 
terminals? 


One terminal? 


Replace the 
battery fuse. 


6807 


Neither 
terminal? 
Repair open between 
MAXIFUSE and fuse 


block. 


6808 
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HOME 


DTC B1141 (Part 2 of 2) 


© Continued from: Go to DTC B1141 (Part 1 of 2). 


Check for battery voltage at Breakout Box terminal 7 (gray) with 
right turn signal pressed and terminal 8 (gray) with left turn signal 
pressed. 

Is battery voltage present? 


Check for battery voltage on terminal 
1 connector [22B] (right), or terminal 
1 connector [24B] (left). 

Is battery voltage present? 


Replace HFSM. Learn password 
and perform set-up. 


6791 


YES NO 


With turn signal switch depressed on side 
under test, check for continuity between 
terminal 1 and terminal 5 on connector 
[22A] (right), or connector [24A] (left). 
Is continuity present? 


Locate and repair open (O/W) wire 
between terminal 1 on connector 
[22B] (right), or terminal 1 connector 
[24B} (left) and accessory fuse. 


6814 — right 
6812 – left 


YES 


Locate and repair open wire 
between terminal 5 on connector 
[22B] (right), or terminal 5 


Replace turn signal 
Switch or repair wiring 
to turn signal switch. 


connector [24B] (left) and HFSM 
connector [30]. 
6813 — right 
6812 – left 


6811 
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DTC B1143, B1144, B1145 (HFSM ONLY) 3.21 


GENERAL 


DTCs B1143, B1144, and B1145 set when faults occur to the 
security antenna circuit used to transmit to the fob. Refer to 
Table 3-19. 


Table 3-19. Security Antenna DTCs 


DTC CONDITION START WITH FLOWCHART 

B1143 Security antenna short-to-ground DTCs B1143, B1144, and B1145 

B1144 Security antenna short-to-battery DTCs B1143, B1144, and B1145 

B1145 Security antenna open DTCs B1143, B1144, and B1145 
DIAGNOSTICS If DTC is current (lamp on continuously, cleared codes 

return during operation), replace HFSM. If DTC is historic, 

PART NUMBER TOOL NAME check for intermittents. 
HD-41404-B HARNESS CONNECTOR TEST KIT Connect light blue male HARNESS CONNECTOR TEST 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Useblack male HARNESS CONNECTOR TEST KIT (Part 
No. HD-41404-B) adapters and patch cords to connector 
[208B]. 


KIT (Part No. HD-41404-B) adapters and patch cords to 
connector [209B], and black male HARNESS CON- 
NECTOR TEST KIT (Part No. HD-41404-B) adapters and 
patch cords to connector [208B]. 
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Figure 3-26. Security Antenna Circuit 
Table 3-20. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] HFSM 12-place Deutsch Under right side cover 
[208] HFSM antenna jumper harness 4-place Deutsch Under right side cover 
[209] HFSM antenna 2-place Molex Under seat 
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HOME 


DTCs B1143, B1144, and B1145 


Which DTC is set? 


B1144 


Disconnect antenna connector 
[208] from HFSM. Check for 
continuity between [208B] 
terminals 2, 3 and ground. 

Is continuity (less than 1 Ohm) 
present? 


With the ignition turned to 
IGNITION, check for battery 
voltage between [208B] 
terminals 2, 3 and ground. 
Is battery voltage present? 


B1145 


Check for resistance 
between connector [208B] 
terminals 2 and 3. 

Is resistance between 3.7K 
Ohms and 5.7K Ohms? 


Replace HFSM. 
Learn password 
and perform set-up. 


6791 


Locate and repair 
short-to-ground. 
6879 6879 


Replace HFSM. 
Learn password 
and perform set-up. 


6791 


Replace HFSM. 


Learn password 
and perform set-up. 


6791 


(з) Check for continuity between 
[208B] terminal 3 and [209B] 
terminal 2, and also between 
[208B] terminal 2 and [209B] 
terminal 1. 
Is continuity present? 


~ 


YES NO 


Replace Locate and repair 


open wire between 
connectors [208B] 
and [209B]. 


security 
antenna. 


6878 


6879 


fc02198_en 
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HOME 


DTC B1151, B1152, B1153 


3.22 


GENERAL 


Sidecar Bank Angle Sensor (BAS) 


These DTCs set when a TSM/HFSM is configured for sidecar 


use and a fault is detected with the sidecar BAS. 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 

HD-48650 DIGITAL TECHNICIAN II 
Diagnostic Tips 


The smart siren cannot be disarmed when the ignition 
switch is turned to IGNITION and a BAS is installed. If the 
ignition switch triggers the security alarm, then the switch 
must be turned off to disarm the siren. 


Use DIGITAL TECHNICIAN II (Part No. HD-48650) to 
verify sidecar learn. 


Verify no other circuits are tied to terminal 11 of the 
TSM/HFSM. 


If a sidecar is installed without the BAS kit, the TSM/HFSM 
continues to operate in solo mode on a sidecar motorcycle. 


If the BAS is removed without disabling sidecar learning, 
the TSM/HFSM sets a DTC until sidecar learning is dis- 


abled using DIGITAL TECHNICIAN II (Part No. HD-48650), 
or the BAS is reinstalled. 


The software is designed to prevent the TSM/HFSM from 
switching to sidecar mode unless the entire system is 
operating properly (no DTCs set). 


The BAS cannot be detected when the security function 
is in the alarm mode (lights flashing, siren sounding). 


A sidecar tip-over event cannot be detected when the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


A short to ground fault cannot be detected when the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


A short to battery fault cannot be detected unless the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


An out-of-range fault cannot be detected when the security 
function is in the alarm mode (lights flashing, siren 
sounding). 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. 


Use BREAKOUT BOX (Part No. HD-42682) and HAR- 
NESS CONNECTOR TEST KIT (Part No. HD-41404-B), 
purple pin probe and patch cord. See 3.12 BREAKOUT 
BOX: TSM/HFSM. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probe and patch cord. 


Table 3-21. Sidecar Bank Angle Sensor (BAS) DTCs 


DTC DESCRIPTION START WITH FLOWCHART 
B1151 Bank Angle Sensor Short to Ground | DTCs B1151, B1152, and B1153 
B1152 Bank Angle Sensor Short to Battery | DTCs B1151, B1152, and B1153 
B1153 Bank Angle Sensor Open DTCs B1151, B1152, and B1153 
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Figure 3-27. Siren Circuit 
Table 3-22. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] HFSM 12-place Deutsch Under right side cover 
[33] Ignition switch 3-place Packard Bottom of ignition switch on FLHX, 
FLHT/C/U and FLTR 
Under console on FLHR/C 
[64] Fuse block Packard Under left side cover 
[134] Sidecar BAS 4-place Deutsch Under right side cover 
[142] Security siren 3-place Packard Under left side cover 
[222] (FLHR/C | Main to ignition harness 4-place Packard Rear of fuel tank 
only) 
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HOME 


DTCs B1151, B1152, and B1153 


Disarm security system. Connect Breakout Box to 
[30]. Turn ignition switch to IGNITION. Measure 


voltage between terminal 2 (gray) and 12 (gray). 
Is battery voltage present? 


YES 


(2) With ignition off, check continuity between 


NO 
connector [134B] terminal C and Breakout Box 
terminal 2 (gray). Then measure continuity Go to Will Not Flash, 4-Way 
between connector [134B] terminal A and Flashers Inoperative. 
Breakout Box terminal 11 (gray). 


Is continuity present? 


Measure resistance between 
connector [134B] terminal B and Locate and repair 
Breakout Box terminal 9 (gray). open wire. 
Is resistance less than 1 Ohm? 


YES 


Jumper terminals 9 (gray) and 12 
(gray) on Breakout Box and then 
check voltage on terminal 11 (gray). 


Voltage Condition Set 
Short to 


Locate and repair 
Short to VBAT open on (TN/GN) wire. 


Disabled 


Replace sidecar BAS if voltage 
is out of RUN range. 


Clear DTCs using speedometer self-diagnostics. See 3.11 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


1с02228 еп 
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HOME 


DTC B1154, B1155 


3.23 


DIAGNOSTICS Diagnostic Notes 

PART NUMBER TOOL NAME Each reference number below correlates to a circled number 
on the flowchart(s). 

HD-42682 BREAKOUT BOX 
1. Connect BREAKOUT BOX (Part No. HD-42682) to HFSM. 


Diagnostic Tips 


DTCs B1154 and B1155 set when either the clutch switch cir- 
cuit or neutral switch circuit is shorted to ground at speeds 
greater than 10 MPH (16 km/h) for more than 60 seconds. 
Refer to Table 3-23. 


Table 3-23. Clutch/Neutral Switch DTCs 


See 3.12 BREAKOUT BOX: TSM/HFSM. 


2. If DTC is current (lamp on continuously, clear codes return 
during operation), replace HFSM. If DTC is historic, check 
for intermittents. 


3. Areading of several hundred Ohms is normal due to the 
neutral indicator lamp (LED). 


DTC SYMPTOM 
B1154 Clutch switch short-to-ground 
B1155 Neutral switch short-to-ground 
em00319 
Neutral Switch | 4 || 4 TN 
Clutch Switch | 10 || 10 № BK/R 
“ P >> 
TSM/HFSM [80A] [30B] 
To Instrument 
Fuse (O) 
Right GND 
[24A] [24B] Stud 
aoa (Clean) 
BK/R 7 7 BK/R 
BK md g | | g ШВК/ОМ 
Left GND 
Stud 
Clutch Switch | | e (Dirty) 
z 
mah а Ы ОМОТА 
Hand Controls [гов] ne -s 
a 
[20A] ^ ү 13 B A [131] 
Е Neutral 
> m ^ Switch 
[21A] 
21B 
ion Y Neutral 
ЕЕ Indicator 
— | 


Figure 3-28. Clutch and Neutral Interlock Circuits (FLHR/C) 
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Figure 3-29. Clutch and Neutral Interlock Circuits (FLHX, FLHT/C/U, FLTR) 
Table 3-24. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[2] Main to interconnect har- FLHX, 12-place Molex (Gray) Inner fairing - left radio support bracket 
ness FLHT/C/U, 
FLTR 
[21] Indicator lamps FLHR/C  |8-place Deutsch Under console 
FLHX, 10-place Multilock Inner fairing (above radio), inside instru- 
FLHT/C/UFLIR ment nacelle on FLTR 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (Gray) Inside headlamp nacelle - fork stem nut 
lock plate (left side) 
FLHX, 16-place Molex (Gray) Inner fairing - left fairing support brace 
FLHT/C/UUFLIR 
[30] TSM/HFSM All 12-place Deutsch Under right side cover 
[131] Neutral switch All Post Terminals Top of transmission (right side) 


(16 km/h) for more than 60 seconds (coasting down a long 


NOTE mountain road). 


DTCs B1154 and B1155 may occur if the vehicle is ridden with 
clutch disengaged (pulled in) at speeds greater than 10 MPH 
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HOME 


DTC B1154 


Connect Breakout Box to the main harness, leaving the 
connector [30] disconnected. Measure continuity between 
terminal 10 (gray) (+) and terminal 12 (gray) (-). 
Is continuity present? 


[56] 


Disconnect connector [24]. Measure 


continuity between terminal 10 (gray) R 
+ ер!асе HFSM. Learn password 
(+) and terminal eee (-) on Breakout and perform set-up. 


Is continuity present? 


6791 
№ | 
Locate and repair short to ground on (BK/R) Locate and repair short to ground in 
wire in main wiring harness between В =e 
connectors [30B] and [24B]. left handlebar switch wiring. 
5861 
5861 
fc02194 en 
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HOME 


DTC B1155 


With the transmission in first or second gear, connect 
Breakout Box HD-42682 to the main harness, leaving 
the HFSM disconnected. Measure continuity 
between terminal 4 (gray) and terminal 12 (gray). 
Is continuity (less than 10 Ohms) present? 


© 


Disconnect neutral switch [131]. Measure 
continuity between terminal 4 (gray) and 
terminal 12 (gray) on Breakout Box. 

Is continuity (less than 10 Ohms) present? 


Replace HFSM. Learn password 
and perform set-up. 


6791 


YES NO 


Locate and repair short to 
Ee Replace the 
ground on (TN) wire in neutral switch. 
main wiring harness. 
5157 
5862 
fc02195 en 


3-68 2009 Touring Diagnostics: TSM/HFSM 


HOME 


DTC U1016 3.24 


GENERAL specifications, a state of health message is sent between the 
components. DTC U1016 indicates the ECM is not capable of 
The DLC provides a means for the ECM, TSM/HFSM, ABS, sending this state of health message. ОТС U1016 indicates 
and speedometer to communicate their current status. When there was communication on the data bus since power up, but 
all operating parameters on the serial data bus are within communication was lost or interrupted during that key cycle. 


Table 3-25. Code Description 


DTC CONDITION START WITH FLOWCHART 
U1016 Loss of all ECM serial data DTC U1016 
DIAGNOSTICS 1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) 
between TSM/HFSM connector [30A] and wire harness 
PART NUMBER TOOL NAME connector [30B]. See 3.12 BREAKOUT BOX: TSM/HFSM. 
HD-42682 BREAKOUT BOX 2. Connect BREAKOUT BOX (Part No. HD-48637) between 
HD-48637 BREAKOUT BOX wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 
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Figure 3-30. Serial Data Circuit: FLHX, FLHT/C/U, FLTR 
Table 3-26. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX, 16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLHT/C/U 
FLTR 16-place Molex (Black) Inner fairing - right side below radio 
[2] Main to interconnect har- All 12-place Molex (Gray) Inner fairing - right radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHX, 12-place Packard Inner fairing (back of speedometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 3-26. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHX, 12-place Packard Inner fairing (back of tachometer) 
FLHT/C/U 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 12-place Molex Under right side cover 
em01112 
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Figure 3-31. Serial Data Circuit: FLHR/C 
Table 3-27. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[20] Console harness 16-place Molex Under seat 
[30] TSM/HFSM 12-place Deutsch Under right side cover 
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Table 3-27. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC U1016 


Can you read ECM hardware part number? 
See 3.11 SPEEDOMETER SELF-DIAGNOSTICS. 


NO or “No Rsp” | 


While wiggling harness, check continuity 
between terminal 3 (gray) of TSM/HFSM 
Breakout Box and terminal 69 of ECM 


Check continuity between terminal 3 
(gray) of TSM/HFSM Breakout Box and 
terminal 69 of ECM Breakout Box. 

Is continuity present? 


Breakout Box. 
Is continuity present? 


[ ves № | [ No 
Clear DTCs. Test ride. Repair intermittent Replace ECM. Repair open on 
Did DTC U1016 return? on (LGN/V) wire. Reprogram and learn password. (LGN/V) wire. 
YES NO 
Replace ECM. 
Reprogram and learn No trouble found. 
password. 
Clear codes using speedometer self-diagnostics. See 
3.11 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 
fc02196_en 
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HOME 


DTC U1300, U1301 OR BUS ER 3.25 


DIAGNOSTICS 


The typical serial data voltage range is 0 (inactive) to 7 Volts 
(active). Due to the short pulse, voltage is much lower on a 
DVOM. In analog mode, a DVOM reading serial data will show 
continuous voltage when active, typically 0.6-0.8 Volt. The 
range for acceptable operations is 0-7.0 Volts. 
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Diagnostic Tips 


e If serial data is shorted, these DTCs automatically cause 
the check engine lamp to illuminate. The odometer reads 
BUS Er in this condition. 


e DTCs P1009 and P1010 may accompany DTCs 01300 
and U1301. 


Diagnostic Notes 


If a U1300, U1301 or BUS Er is present, perform diagnostic 
procedures listed in 4.11 STARTS, THEN STALLS. 


HOME 


TSM/HFSM: PASSWORD LEARN 


3.26 


GENERAL 


PASSWORD LEARNING 


If the ECM or TSM/HFSM is faulty, follow the instructions in 
the service manual for ECM or TSM/HFSM replacement. To 
determine if password learn is necessary, refer to Table 3-28. 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


Table 3-28. Password Learn 


To perform password learning procedure, refer to Table 3-29. 
When finished, continue with all instructions under 3.3 H-DSSS 
ACTUATION. 


DEVICE REPLACED IS PASSWORD LEARN 
NECESSARY? Always perform all appropriate instructions under 3.3 H-DSSS 
ACTUATION after TSM/HFSM replacement or removal. 
ECM Yes 
TSM No * NOTE 
Fob assignment must be performed at an authorized Harley- 
Lucius lcs Davidson dealer using DIGITAL TECHNICIAN II (Part No. HD- 
* f a TSM has been replaced by a HFSM, or a HFSM has 48650). 
been replaced by a TSM, password learn is necessary. 
Table 3-29. Setting TSM/HFSM and ECM Password 
NO. ACTION CONFIRMATION NOTES 
Ignition must be turned off for at least 15 seconds. With ignition switch turned off, 
check engine lamp and 
security lamp will be off. 
1 Install new TSM/HFSM or ECM. Perform all steps under 
3.3 H-DSSS ACTUATION. 
Set engine stop switch to RUN. 
Turn ignition switch to IGNITION Verify check engine lamp and | TSM/HFSM enables start 
security lamp illuminate and  |relay. 
then turn off. 
4 Attempt normal start one time. Engine starts and stalls. Password has not been 
Check engine lamp illuminates | learned. ECM sets DTC 
and stays on. P1009. 
5 Wait ten seconds. Security lamp illuminates and stays | Security lamp illuminates. ECM enters Password 
on. Learning mode for ten 
minutes. Do not cycle ignition 
switch or interrupt vehicle 
power or Password Learn will 
be unsuccessful. 
6 Wait until security lamp turns off. This takes ten minutes. 
7 Quickly (within one second) turn ignition switch OFF- ECM must not be allowed to 
IGNITION. shutdown. 
Wait until security lamp turns off. This takes ten minutes. 
Quickly (within one second) turn ignition switch OFF- ECM must not be allowed to 
IGNITION. shutdown. 
10 Wait until security lamp turns off. This takes ten minutes. 
11 Quickly (within one second) turn ignition switch OFF- ECM must not be allowed to 
IGNITION. shutdown. 
12 Turn ignition switch off. Wait 15 seconds before turning 
ignition switch on. Turn ignition switch on and start 
engine to confirm successful Password Learn pro- 
cedure. Clear DTCs. 
13 Perform all steps under 3.3 H-DSSS ACTUATION. 
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HOME 


HFSM MAINTENANCE 


3.27 


GENERAL 


SMART SIREN (IF INSTALLED) 


The HFSM uses a battery in the fob and siren. These are the 
only parts requiring periodic maintenance. 


HANDS-FREE FOB 


Schedule 
Replace the fob battery every year. 
Battery Replacement 


1. See Figure 3-32. Open the fob case. 


a. Place a thin blade in the thumbnail slot (1) between 
the two halves of the case. 


b. Slowly twist the blade. 
2. Replace battery (2). 
a. Remove the original battery. 


b. Install a new battery with the positive (+) side down. 
Use a Panasonic® 2032 or equivalent. 


3. With O-ring (3) in place, align case halves and snap case 
halves together. 


ed02055 


1. Thumbnail slot 
2. Battery (Panasonic 2032) 
3. O-ring 


Figure 3-32. Open Fob: HFSM 
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Schedule 


The siren's internal 9 volt battery is rechargeable and does not 

need to be replaced on a regular basis. Battery life under 

normal conditions is approximately three to six years. 
NOTES 


* See Figure 3-33 and Figure 3-34. Early style siren works 
with both TSSM and HFSM. Late style siren only works 
with HFSM. 


* The internal siren battery may not charge if the motor- 
cycle's battery is less than 12.5 Volts. 


Battery Replacement: Early Style Siren 


1. Disarm system and remove siren. 


2. SeeFigure 3-33. Remove battery cover. 


a. Place the siren module on a flat and sturdy table with 
the potted section (area with epoxy covering circuit 
board) facing up and towards you. 


b. Position а knife blade at a 45 degree angle to the long 
side of the siren case. Insert the knife blade between 
the siren case and battery cover at one of the two 
accessible corners of the battery cover. Keep the 
blade slightly higher towards the battery cover as this 
helps keep the blade away from the battery seal. 


c. Slowly twist the blade towards the battery cover and 
the cover will pop off. 


NOTES 
* A For protection against corrosion, battery terminals and 
battery clip are covered with a special grease. Do not wipe 
away this substance. Apply all available existing grease 
to terminals on new battery. 


* Only a 9 Volt nickel metal hydride battery should be used 
in the siren. 


3. Replace battery by removing old battery from polarized 
battery clip. Install a new 9 Volt nickel metal hydride bat- 
tery. 

4. Reinstall battery cover. 

a. Carefully replace the rubber seal. 
b. Align battery cover with case placing round corners 


on cover away from connector [142A]. Snap cover 
into place. 


5. Install siren and check operation. If siren is working prop- 
erly, it responds with two chirps after receiving the arm 
command. 


Battery Replacement: Late Style Siren 
1. Disarm system and remove siren. 


2. See Figure 3-34. With a small screwdriver or pick, push 
the catches (1) in through the two slots (2) in the end of 
the siren to release the battery cover (3). 


NOTES 
For protection against corrosion, battery terminals and 
battery clip are covered with a special grease. Do not wipe 
away this substance. Apply all available existing grease 
to terminals on new battery. 


Only a 9 Volt nickel metal hydride battery should be used 
in the siren. 


Replace battery (4) by removing old battery from polarized 
battery clip. 


Recharge and re-install or install a new 9 Volt nickel metal 
hydride battery. 


Reinstall battery cover (3). 
a. Carefully replace the rubber seal (5) on the cover. 


b. Align battery cover with case placing round corners 
on cover away from connector [142A] (6). 


c. Snap cover into place. 
Install siren and check operation. If siren is working prop- 


erly, it responds with two chirps after receiving the arm 
command. 


ed03016 


1. Cover 


2. Battery 
3. Connector [142A] 


Figure 3-33. Battery Compartment (Early Style Siren) 


ed02958 


Catch 
Slot 
Cover 


9 Volt battery 
Rubber seal 
Connector [142A] 


Oa > Озю: 


Figure 3-34. Siren Battery Compartment (Late Style Siren) 
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NOTES 
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SPECIFICATIONS Table 4-2. Fuse Ratings 
General ITEM | PROTECTED (SYSTEM)| RATING COLOR 
The following specifications are provided as general electrical NO. CIRCUIT RELAY (AMPS) 
information for ignition components, and fuse/relay information. 1 Brake/Cruise 15A Blue 
See Figure 4-1 for location of fuses and relays. 
2  |Accessory 15A Blue 
Table 4-1. General Specifications 3  |P&A 2A (Max) = 
IGNITION DATA 4 |Radio power/Siren 15A Blue 
Spark timing advance -4° - 45° BTDC (range) 3 ECM power 15А Blue 
12° - 24° BTDC @1000 RPM 6 | Start relay -- -- 
Idle speed 1000 + 50 RPM 7 |MAXIFUSE 40A Orange 
Spark plug size 12 mm 8 Lighting relay -- -- 
Spark plug дар 0.038-0.043 in 9 |Spare 15A Blue 
0.97-1.09 mm 10 |Spare 30A Green 
Spark plug type Harley-Davidson 11 | Lights 15A Blue 
No. 6R12 (no substitute) 
— —— - 12 {Ignition 15A Blue 
Ignition coil primary resistance 0.3-0.5 ohms 
— - - 13 |Headlamp 15A Blue 
Ignition coil secondary resist- 2500-3500 ohms 
ance 14 |ABS 30A Green 
15 [Brake relay -= -- 
16 |P&A IGN 15A Blue 
17 |Instruments 15A Blue 
18 гие pump 15A Blue 
19 |Exhaust control 15A Blue 
20 |Radio memory 15A Blue 
21 |Вайегу 15A Blue 
22 System relay -- -- 
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Figure 4-1. Fuse and Relay Locations 
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EFI SYSTEM 


4.2 


GENERAL 
PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 


See Figure 4-2. The engine management system consists of 
the following components: 


* Electronic Control Module (ECM) 
* Crank Position (CKP) sensor 

*  Temperature/Manifold Absolute Pressure (TMAP) sensor 
* Engine Temperature (ET) sensor 

* Twist Grip Sensor (TGS) 

* Throttle Control Actuator (TCA) 

* Vehicle Speed Sensor (VSS) 

e Oxygen (O2) sensors 

* Active exhaust actuator (HDI only) 
e Ignition coil 

* Fuel pump 

* Fuel injector 

e Purge solenoid 


The ECM is a solid state device mounted under the seat and 
sealed to prevent contamination from dust/dirt, water and oil. 
The ECM controls engine performance based upon input sup- 
plied to the ECM from the ET, CKP, TMAP, TGS, O2 and the 
VSS sensors and other additional low-voltage circuits and 
components between the battery and ignition coil. 


e Тһе ECM controls the dwell time for the ignition coil, 
providing optimum ignition circuit performance for all 
engine speeds/load conditions. Optimizing the ignition 
system allows the ECM to control/vary engine timing (as 
needed) from 0-50° BTDC. 


* Тһе ECM also has built-in protection against transient 
voltages, continuous reverse voltages and inadvertent 
damage resulting from jump starts. The ECM is a non- 
repairable item and must be replaced when it fails. 


The CKP sensor is located in the front left side of the crank- 
case. The CKP generates an AC signal that is sent to the ECM 
where it is used to reference engine position (TDC) and speed. 
It functions by taking readings off the 30 teeth on the left side 
flywheel (two teeth are missing to establish a reference point). 


The TMAP sensor is a dual-purpose sensor, mounted in the 
top of the intake manifold. One portion is used to measure 
temperature and the other portion is used to measure the air 
pressure inside the intake manifold. The temperature part of 
the TMAP contains a thermistor element, used to measure the 
temperature of the air entering the intake manifold. The MAP 
portion of this sensor is used to measure the difference 
between atmospheric pressure and vacuum pressure, within 
the intake manifold. The ECM processes information from the 
TMAP (and other sensors) to adjust ignition timing and fuel to 
achieve optimum engine performance. 


The ET sensor contains a thermistor element that varies the 
sensor's internal electrical resistance. As the engine temper- 
ature changes the resistance in the ET sensor changes. The 
ECM monitors this resistance to compensate for various 
operating conditions. 


The TGS, mounted on the right hand side of the handlebar, 
houses two internal (opposing) Hall-effect sensors for operator 
control of the engine's throttle. The opposing operation of the 
sensors ensures that repositioning of the throttle twist grip, 
forward and/or back, is accurately reported to the ECM. As the 
throttle is operated, position changes are reported to the ECM 
that controls the corresponding movement of the throttle plate 
by the TCA. 


The TCA, mounted to the intake manifold, operates the throttle 
plate internal to the induction module on the throttle engine. 
Two corresponding TP sensors receive input from the ECM, 
corresponding to the position of the TGS, to adjust the position 
of the throttle plates, accordingly. The ECM incorporates an 
H-Bridge and WatchDog microprocessor, used as safety 
devices, to control inadvertent or unexpected operations/con- 
ditions of the TCA and TGS. 


The VSS is mounted in the transmission, beneath the starter 
motor. The VSS is a Hall-effect sensor, used to monitor and 
report vehicle speed based upon a reference point on the 5th 
gear of the transmission. A 5.0 volt reference signal and 
common ground circuitry are provided to the VSS, from the 
ECM. The VSS communicates electrical pulses to the ECM, 
where vehicle speed is calculated and sent to the speedometer 
as a serial data message. 


The O2 sensor diagnostic codes may be seen during the 
vehicle break-in period. The sensor diagnostic codes will not 
illuminate the check engine lamp for current or historic codes 
and will only be indicated by DIGITAL TECHNICIAN II (Part 
No. HD-48650) or speedometer self-diagnostics. If the dia- 
gnostic codes are reported during the break-in period, clear or 
ignore the code(s) until the break-in period is complete. 


There are two O2 sensors, one mounted in each of the two 
exhaust pipes, to monitor the exhaust gas air/fuel mixture ratio. 
Each O2 sensor samples the exhaust oxygen content and 
provides specific resistance (across the sensor terminals) to 
the ECM. The ECM continuously adjusts the air/fuel mixture 
to maintain an optimal air/fuel mixture. When properly mixed, 
the O2 sensor voltage(s) will measure approximately 0.45 volt, 
each. 


The active exhaust system (HDI only) uses an actuator valve 
located in the rear of the exhaust pipe that is connected via a 
cable. The valve position automatically adjusts to enhance 
engine performance. 


The ignition coils, mounted rearward on the chassis beneath 
the fuel tank, provide high voltage output to the spark plugs. 
Each ignition coil is made up of a primary winding where low 
voltage input creates a high voltage spike in the collapsible 
field of the secondary winding. The front and rear coils are fired 
independently (one cylinder at a time - no waste spark system). 
The ignition coil contains an extra terminal where the ECM 
monitors the current of the secondary winding for knock 
detection and combustion diagnostics. 
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The fuel pump, mounted inside the fuel tank on the vehicle, is 
a submersible pump used to provide fuel to the fuel injectors. 
The fuel pump is protected by an in-line 15 amp replaceable 
fuse. 


* When the ignition switch is in the IGNITION position and 
the engine stop switch is in the RUN position, the ECM 
grounds the system relay supplying voltage to the fuel 
pump. 


“Тһе fuel pump continues running during cranking and 
normal running operation, as long as the ECM is receiving 
input from the CKP sensor. If no CKP pulses are received, 
the ECM shuts off the system relay within 2 seconds after 
the ignition is turned on, the engine has stalled or immedi- 
ately after the engine is shut off. 


* Тһе fuel pump contains a pressure regulator which main- 
tains consistent fuel pressure to each of the fuel injectors. 
Excess fuel flow is bypassed into the fuel tank by the 
pressure regulator. 


There are two fuel injectors mounted to the intake manifold. 
The ECM controls the injectors by actuating the injector 
solenoid enabling fuel to be metered through the injector and 
atomized into the intake manifold. 


* The injectors are timed to the combustion cycle and are 
triggered sequentially. When the ECM determines that 
fuel is required, the ECM supplies a short duration ground 
to the fuel injector, which opens and releases fuel into the 
air intake manifold. 


* The ECM grounds the system relay, which supplies voltage 
to the fuel injectors. Each injector is protected and 
grounded by the ECM, through a common point ground 
within the ECM. 


The purge solenoid (working with the charcoal canister) allows 
the vapors to escape back into the throttle body. The purge 
solenoid is timed to the throttle position but is disabled at 
startup, low engine temperature, low engine speed or low 
vehicle speed. The power for the purge solenoid comes from 
the system relay. The ECM provides the path to ground to 
trigger the purge solenoid. 
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Heat Management System 


To improve rider comfort on all stock Touring model motor- 
cycles, an optional heat management system may be enabled 
through DIGITAL TECHNICIAN II (Part No. HD-48650). After 
being enabled, the heat management system improves rider 
comfort by turning off the rear cylinder fuel injector whenever 
the following conditions exist: 


* High engine temperature 

* Engine at idle speed 

* Low vehicle speed 

e Clutch lever pulled in or transmission in neutral 


As the engine maintains idle speed, the rear cylinder functions 
as an "air pump," helping to cool the engine. This continues 
until one of the above listed conditions is no longer met, then 
the rear cylinder fires normally again. 


When the engine is in heat management mode, a noticeable 
difference in idle may be accompanied by a unique exhaust 
odor. While these conditions are normal, a rider or technician 
unaware of the heat management system may incorrectly 
assume an idle problem is present. 

Activating Engine Idle Temperature 
Management System (EITMS) 


Upon request of the customer, reflash the ECM with the revised 
calibration using DIGITAL TECHNICIAN II (Part No. HD-48650). 
Review/explain the following system function to the customer. 


Enable/Disable EITMS 


1. Turn the ignition ON with the motorcycle at idle and not 
moving (the motorcycle may be running or not running). 


2. Pushthe throttle to roll-off position and hold. 


3. After approximately 3 seconds, the cruise indicator will 
flash either red (disabled) or green (enabled). 


4. Repeat procedure to change. 
TROUBLESHOOTING 


See the diagnostic charts for troubleshooting information. 
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Figure 4-2. EFI Circuit (FLHX, FLHT/C/U, FLTR) 
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Figure 4-3. EFI Circuit (FLHR/C) 
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Table 4-3. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 

[5] MAXIFUSE All 2-place Packard Under left side cover 

[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 

[20] Console harness FLHR/C |16-ріасе Molex Under seat 

[33] Ignition switch FLHT/C/U/ |3-place Packard Bottom of ignition switch housing 

FLTR 
FLHR/C |3-ріасе Packard Under console 

[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 

[79] CKP sensor All 2-place Mini-Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor All 4-place Delphi Top of induction module 

[83] Ignition coil All 4-place Delphi Bottom front of battery tray 

[84] Front injector All 2-place Delphi Below fuel tank (left side) 

[85] Rear injector All 2-place Delphi Below fuel tank (left side) 

[90] ET sensor All 2-place Delphi Back of front cylinder (left side) 

[91] DLC All 4-place Deutsch Under left side cover 

[95] Purge solenoid All 2-place Delphi Under seat 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used): Rear of lower front 


frame crossmember 
HDI: Rear of lower front frame cross- 


member 
[137] O2 sensor rear exhaust All 2-place Amp (Tyco) Under starter 
header 
[138] O2 sensor front exhaust All 2-place Amp (Tyco) Back of cross brace front frame downtubes 
header 
[141] Fuel pump and fuel level All 4-place Packard Under console, on top of fuel tank canopy 
sender 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used): Under right side 
cover 
HDI: Under right side cover 
[204] TGS harness FLTR 6-place Molex Inner fairing right side below radio 
FLHT/C/U |6-place Molex Inner right fairing support bracket 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 
interconnect 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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EFI DIAGNOSTIC INTRODUCTION 


4.3 


SYSTEM PROBLEMS 


All system problems fall into at least one of three general cat- 
egories. 


No Start 


The engine cranks over freely, but will not start. This does not 
include situations where the engine will not crank, such as a 
security disabled starter, or dead battery. This condition 
assumes that all obvious checks (such as fuel in tank) have 
been made. 


Poor Performance 


The engine starts but there are performance problems. These 
problems may include poor fuel economy, rough idle, engine 
misfire, engine hesitation, or severe spark knock. 


Check Engine Lamp 


See Figure 4-6. The check engine lamp indicates the ECM has 
determined a fault condition exists. There may also be starting 
or performance problems. 
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Figure 4-4. Speedometer 


RESOLVING PROBLEMS 


To resolve system problems, five basic steps are involved. In 
order of occurrence, they are: 


1. Check for DTCs by using speedometer self-diagnostics. 
See 4.4 CHECKING FOR DIAGNOSTIC TROUBLE 
CODES: EFI. 


2. Retrieve DTCs by using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 
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3. Diagnose system problems. This involves using special 
tools and the diagnostic flowcharts in this section. 


4. Correct problems through the replacement and/or repair 
of the affected components. 


5. After repairs are performed, validate the work. This 
involves clearing the DTCs and confirming proper vehicle 
operation as indicated by the lack of DTCs. 
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CHECKING FOR DIAGNOSTIC TROUBLE 


CODES: EFI 


4.4 


CHECK ENGINE LAMP 


To diagnose system problems, start by observing the behavior 
of the check engine lamp. 


NOTES 


See Figure 4-5. The ignition switch is turned to IGNITION 
and the engine stop switch is set to RUN (although the 
engine is not running). 


When the ignition switch is turned to IGNITION, the check 
engine lamp will illuminate for approximately four seconds 
and then turn off. 


If the check engine lamp is not illuminated while in IGNI- 
TION position, or if it fails to turn OFF after the initial four- 
second period, then the speedometer may need to be 
replaced. See 4.5 INITIAL DIAGNOSTIC CHECK: EFI. 


1. See Figure 4-6. When the lamp turns off after being illu- 
minated for the first four second period, it will: 
a. Remain off if there are no fault conditions or trouble 
codes currently detected by the ECM. 


b. Соте back on for an eight second period if only his- 
toric codes exist. 


с. Come back on, and remain on, if a current trouble 
code exists. 


2. See 4.4 CHECKING FOR DIAGNOSTIC TROUBLE 
CODES: EFI, Code Types for a complete description of 
DTC formats. 


NOTE 


Some DTCs can only be fully diagnosed during actuation. For 
example, a problem with the ignition coil will be considered a 
current fault even after the problem is corrected, since the ECM 
will not know of its resolution until after the coil is exercised by 
vehicle start sequence. In this manner, there may sometimes 
be a false indication of the current trouble code. 
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Figure 4-5. Ignition Switch: Touring Models 
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CODE TYPES 


There are two types of DTCs: current and historic. If a DTC is 
stored, it can be read using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTICS. 


All DTCs reside in the memory of the ECM, TSM/TSSM/ HFSM, 
speedometer, ABS or tachometer until the DTC is cleared by 
use of the speedometer self-diagnostics. See 4.6 SPEEDO- 


Diagnostic charts are designed for use with current DTCs and 
as a result they frequently suggest part replacement. When 
diagnosing a historic code the charts can be helpful, but should 
not lead to part replacement without verification that a sus- 
pected component/part is faulty. 


RETRIEVING DIAGNOSTIC TROUBLE 
CODES 


METER SELF-DIAGNOSTICS. 


A historic DTC is also cleared after a total of 50 trips has 
elapsed. A trip consists of a start and run cycle. After the 50 
trip retention period, the DTC is automatically erased from 
memory providing that no subsequent faults of the same type 
are detected in that period. 


Current 


Current DTCs are those which are present during the current 
ignition cycle. See the appropriate flowcharts for solutions. 


Historic 


If a particular problem happens to resolve itself, the active 
status problem is dropped and it becomes a historic code rather 
than a current code. 


Historic codes are stored for a length of time to assist in the 
diagnosis of intermittent faults. See Figure 4-6. The check 
engine lamp will come back on for eight seconds to indicate 
the existence of only historic codes. 


It is important to note that historic codes may also be present 
whenever the system indicates the existence of a current code. 
See 4.4 CHECKING FOR DIAGNOSTIC TROUBLE CODES: 
EFI, Multiple Diagnostic Trouble Codes if multiple DTCs are 
found. 
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PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The engine management system provides two levels of dia- 
gnostics. 


* Тһе most sophisticated mode employs a computer-based 
diagnostic package called DIGITAL TECHNICIAN ІІ (Part 
No. HD-48650). 


“Тһе second mode requires using the speedometer self- 
diagnostics. Speedometer, ABS (if equipped), tachometer 
(if equipped), TSM/TSSM/HFSM and ECM DTCs can be 
accessed and cleared. See 4.6 SPEEDOMETER SELF- 
DIAGNOSTICS. 


MULTIPLE DIAGNOSTIC TROUBLE CODES 


While it is possible for more than one fault to occur and set 
more than one trouble code, there are several conditions which 
may result in one fault setting multiple trouble codes: 


“Тһе TMAP sensor, TGS, jiffy stand sensor and VSS are 
connected to the same reference line (+5 V Vref). If the 
reference line goes to ground or open, multiple codes can 
be set. 


e Serial data codes (DTC U1300, 01301, 01016, U1064, 
and U1097) may be accompanied by other codes. Always 
correct the serial data codes first. 


HOME 


Refer to Table 4-8. This table gives most ECM DTCs a priority ranking. 
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HOME 


INITIAL DIAGNOSTIC CHECK: EFI 


4.5 


GENERAL 

PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


To locate faulty circuits or other system problems, follow the 
diagnostic flowcharts in this section. For a systematic approach, 
always begin with 4.5 INITIAL DIAGNOSTIC CHECK: EFI, 
Initial Diagnostics. Read the general information and then work 
your way through the flowchart box by box. 


Diagnostic Notes 


If anumbered circle appears adjacent to a flowchart box, then 
more information is offered in the diagnostic notes. Many dia- 
gnostic notes contain supplemental information, descriptions 
of various diagnostic tools or references to other parts of the 
manual where information on the location and removal of 
components may be obtained. 


Circuit Diagram/Wire Harness Connector 
Table 


When working through a flowchart, refer to the illustrations, 
the associated circuit diagram and the wire harness connector 
table as necessary. The wire harness connector table for each 
circuit diagram identifies the connector number, description, 
type and general location. 


In order to perform most diagnostic routines, a BREAKOUT 
BOX (Part No. HD-48637) and a DVOM are required. See 
4.7 BREAKOUT BOX: EFI. 


To perform the circuit checks with any degree of efficiency, a 
familiarity with the various wire connectors is also necessary. 


Reprogramming ECM 


Diagnostic charts frequently suggest ECM replacement. In the 
event an ECM needs to be replaced, it must be reprogrammed 
using a computer-based diagnostic package called DIGITAL 
TECHNICIAN II (Part No. HD-48650). See your dealer. Pass- 
word learn procedure must also be performed. See 
3.26 TSM/HFSM: PASSWORD LEARN. 


INITIAL DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-46601 INSTRUMENT HARNESS ADAPTERS 
HD-48637 BREAKOUT BOX 


General Information 


The diagnostic check is an organized approach to identifying 
a problem caused by an electronic control system malfunction. 


Diagnostic Tips 


* |f speedometer reads "No Rsp" (no response) while in 
diagnostic mode, check data bus for an open or short to 
ground between DLC [91A] terminal 3 and ECM, 
TSM/TSSM/HFSM, speedometer or tachometer (if 
equipped), and ABS (if equipped). For more information 
on speedometer diagnostic mode, see 4.6 SPEEDO- 
METER SELF-DIAGNOSTICS. 


e Check for an open diagnostic test terminal between DLC 
terminal 3 and ECM terminal 69. With ignition switch at 
IGNITION, transmit data should be typically 0.6-0.8 volt. 
The range of acceptable voltage is greater than 0.0 and 
less than 7.0 volts. 


* |f speedometer reads "BUS Er" (serial data bus error), 
refer to flowcharts in 2.5 BREAKOUT BOX: SPEEDO- 
METER/TACHOMETER. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Compare engine behavior to symptoms tables. 
a. Engine starts hard. Refer to Table 4-5. 


b. Hesitates, stumbles, surges, misfires and/or sluggish 
performance. Refer to Table 4-6. 


c. Engine exhaust emits black smoke or fouls plugs. 
Refer to Table 4-7. 


2. Connect BREAKOUT BOX (Part No. HD-48637) and 
INSTRUMENT HARNESS ADAPTERS (Part No. HD- 
46601) between wire harness and speedometer. See 
2.5 BREAKOUT BOX: SPEEDOMETER/TACHOMETER 


All EFI DTCs are listed in Table 4-8. 


Other Diagnostic Trouble Codes (DTCs) 


See 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM for any 
codes related to the TSM, TSSM or HFSM. 


See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER for 
any codes related to the speedometer or tachometer. 


See 6.4 INITIAL DIAGNOSTIC CHECK: ABS for any codes 
related to the Anti-lock Brake System (ABS). 


Table 4-4. Typical Scan Values for Engine Data 


ITEM MIN. MAX. HOT 
VALUE VALUE IDLE 
TMAP sensor 10.3 kPa 104 kPa 10.3-13.3 in. Hg (35-45 kPa) 
0 volt 5.1 volts 
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Table 4-4. Typical Scan Values for Engine Data 


ITEM MIN. MAX. HOT 
VALUE VALUE IDLE 
RPM 975 5,000 limited 1000 
ET sensor 3° F (-16? C) 464? F (240? C) 230-300? F (110-150? C) 
0.0 volt 5.0 volts 0.5-3.23 volts 
INJ PW front 0 50 mS 2-4 mSec 
INJ PW rear 0 50 mS 2-4 mSec 
Advance front -4 45° 12-24° 
Advance rear -4 45° 12-24° 
VSS 0 120 0 MPH 
Battery voltage 10 15 14.5 volts 
ENG RUN OFF RUN RUN 
Idle RPM 975 1450 975-1025 
NOTE imately 260 °F (127 °C). Idle settings may be changed with the 


| idle set procedure. See the service manual. 
Hot idle specifications are with stock exhaust, the engine 


operating at 1000 RPM and an engine temperature of approx- 


Table 4-5. Engine Starts Hard 


SYMPTOM SOLUTION 
Battery discharged See 1.7 CHARGING SYSTEM, Troubleshooting. 
Spark plugs 4.14 MISFIRE AT IDLE OR UNDER LOAD. 
Spark plug wires 4.14 MISFIRE AT IDLE OR UNDER LOAD. 
Ignition coil 4.14 MISFIRE AT IDLE OR UNDER LOAD. 
Valve sticking See the service manual. 
Contamination in fuel system Drain and refill with fresh fuel. 
Loss of battery power to ECM terminal 71* |4.10 NO ECM POWER. 
* DTCs will not clear (although they appear to). 


Table 4-6. Engine Performance Problems 


CAUSE SOLUTION 
Manifold leak See the service manual. 
TMAP sensor plugged or not operating 4.16 DTC P0107, P0108, P0112, P0113. 
properly 
Contamination in fuel system Drain and refill with fresh fuel. 
Spark plugs 4.14 MISFIRE AT IDLE OR UNDER LOAD. 
Low fuel pressure See the service manual. 
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Table 4-7. Engine Exhaust Emits Black Smoke or Fouls Plugs 


CAUSE 


SOLUTION 


Clogged air filter. 


See Air Cleaner Filter in the service manual. 


TMAP sensor plugged or not operating properly. 


4.16 DTC P0107, P0108, P0112, P0113. 


Purge solenoid or vent to evaporative canister not 
routed or operating properly. 


4.22 DTC P0444, P0445. 


Table 4-8. EFl DTCs and Fault Conditions 


PRIORITY DTC FAULT CONDITION SOLUTION 

P0605 ECM FLASH Memory Error 4.28 DTC P0603, P0605 
2 P0603 ECM EEPROM Memory Error 4.28 DTC P0603, P0605 
3 U1300 ECM Serial Data Low 4.11 STARTS, THEN STALLS 
4 U1301 ECM Serial Data High 4.11 STARTS, THEN STALLS 
5 U1097 Loss of Speedometer Serial Data То ЕСМ! 4.46 ОТС U1097 
6 U1064 Loss of TSM/FSFM Serial Data To ЕСМ |4.45 ОТС U1064 
7. P1003 System Relay Contacts Open 4.13 SYSTEM RELAY FAULT 
8 P1002 System Relay Coil High/Shorted 4.13 SYSTEM RELAY FAULT 
9 P1001 System Relay Coil Open/Low 4.13 SYSTEM RELAY FAULT 
10 P1004 System Relay Contacts Closed 4.13 SYSTEM RELAY FAULT 
11 P1009 Incorrect Password 4.30 DTC P1009, P1010 
12 P1010 Missing Password 4.30 DTC P1009, P1010 
13 P0641 5V +VRef 1 Out Of Range 4.29 DTC P0641, P0651 
14 P0651 5V +VRef 2 Out Of Range 4.29 DTC P0641, P0651 
15 P0373 CKP Sensor Intermittent 4.21 DTC P0373, P0374 
16 P0107 MAP Sensor Open/Low 4.16 DTC P0107, P0108, P0112, P0113 
17 P0108 MAP Sensor High 4.16 DTC P0107, P0108, P0112, P0113 
18 P0374 CKP Sensor Synch Error 4.21 DTC P0373, P0374 
19 P1600 EFI Module Processor - Internal Fault 4.37 DTC P1600 
20 P1270 TGS Validation Error 4.31 DTC P1270 
21 P2107 EFI Module Processor Internal Error 4.40 DTC P2107 
22 P2122 TGS1 Low/Open 4.42 DTC P2122, P2123, P2127, P2128 
23 P2123 TGS1 High 4.42 DTC P2122, P2123, P2127, P2128 
24 P2127 TGS2 Low/Open 4.42 DTC P2122, P2123, P2127, P2128 
25 P2128 TGS2 High 4.42 DTC P2122, P2123, P2127, P2128 
26 P2138 TGS Correlation Error 4.43 DTC P2135, P2138 
27 P0120 TPS1 Range Error 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
28 P0220 TPS2 Range Error 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
29 P0122 TPS1 Low 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
30 P0123 TPS2 High/Open 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
31 P0222 TPS2 Low 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
32 P0223 TPS2 High/Open 4.18 DTC P0120, P0122, P0123, P0220, P0222, P0223 
33 P2135 TPS Correlation Error 4.43 DTC P2135, P2138 
34 P2119 EFI Motor Throttle Body Range Perform- |4.41 DTC P2119 

ance 
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Table 4-8. EFl DTCs and Fault Conditions 


PRIORITY DTC FAULT CONDITION SOLUTION 
35 P2100 EFI Motor Circuit Open 4.38 DTC P2100, P2101, P2102, P2103 
36 P2101 EFI Motor Circuit Range Performance 4.38 DTC P2100, P2101, P2102, P2103 
(Actuation Error) 
37 P2102 EFI Motor Circuit Low 4.38 DTC P2100, P2101, P2102, P2103 
38 P2103 EFI Motor Circuit High 4.38 DTC P2100, P2101, P2102, P2103 
39 P2176 EFI Closed Position Not Learned 4.44 DTC P2176 
40 P1514 Air Flow Fault 4.36 DTC P1514 
41 P2105 EFI Forced Engine Shutdown 4.39 DTC P2105 
42 P1501 Jiffy Stand Sensor Low 4.34 DTC P1501, P1502 
43 P1502 Jiffy Stand Sensor High 4.34 DTC P1501, P1502 
44 P0572 Brake Switch Low 4.26 DTC P0572 
45 P0117 ET Sensor Low 4.17 DTC P0117, P0118 
46 P0118 ET Sensor High 4.17 DTC P0117, P0118 
47 P0112 IAT Voltage Low 4.16 DTC P0107, P0108, P0112, P0113 
48 P0113 IAT Voltage Open/High 4.16 DTC P0107, P0108, P0112, P0113 
49 P1351 Front Ignition Coil Driver Open/Low 4.32 DTC P1351, P1352, P1354, P1355 
50 P1354 Rear Ignition Coil Driver Open/Low 4.32 DTC P1351, P1352, P1354, P1355 
51 P1352 Front Ignition Coil Driver High/Shorted |4.32 DTC P1351, P1352, P1354, P1355 
52 P1355 Rear Ignition Coil Driver High/Shorted 4.32 DTC P1351, P1352, P1354, P1355 
53 P1357 Front Cylinder Combustion Intermittent |4.15 COMBUSTION ABSENT/INTERMITTENT 
54 P1358 Rear Cylinder Combustion Intermittent |4.15 COMBUSTION ABSENT/INTERMITTENT 
55 P0261 Front Injector Open/Low 4.20 DTC P0261, P0262, P0263, P0264 
56 P0263 Rear Injector Open/Low 4.20 DTC P0261, P0262, P0263, P0264 
57 P0262 Front Injector High 4.25 DTC P0562, P0563 
58 P0264 Rear Injector High 4.25 DTC P0562, P0563 
59 P0562 Battery Voltage Low 4.25 DTC P0562, P0563 
60 P0563 Battery Voltage High 4.25 DTC P0562, P0563 
61 P0501 VSS Sensor Low 4.23 DTC P0501, P0502 
62 P0502 VSS Sensor High/Open 4.23 DTC P0501, P0502 
63 P1356 Rear Cylinder No Combustion 4.15 COMBUSTION ABSENT/INTERMITTENT 
64 P1353 Front Cylinder No Combustion 4.15 COMBUSTION ABSENT/INTERMITTENT 
65 P0505 Idle Speed Control 4.24 DTC P0505 
66 P0444 Purge Solenoid Open/Low 4.22 DTC P0444, P0445 
67 P0445 Purge Solenoid High 4.22 DTC P0444, P0445 
68 P1475 Exhaust Actuation Position Error 4.33 DTC P1475, P1477, P1478 
69 P1477 Exhaust Actuator Open/Low 4.33 DTC P1475, P1477, P1478 
70 P1478 Exhaust Actuator Shorted/High 4.33 DTC P1475, P1477, P1478 
71 P0131 Front Oxygen Sensor Low 4.19 ОТС P0131, P0132, P0134, P0151, P0152, P0154 
72 P0151 Rear Oxygen Sensor Low 4.19 ОТС P0131, P0132, P0134, P0151, P0152, P0154 
73 P0132 Front Oxygen Sensor High 4.19 DTC P0131, P0132, P0134, P0151, P0152, P0154 
74 P0152 Rear Oxygen Sensor High 4.19 DTC P0131, P0132, P0134, P0151, P0152, P0154 
75 P0134 Front Oxygen Sensor Inactive 4.19 DTC P0131, P0132, P0134, P0151, P0152, P0154 
76 P0154 Rear Oxygen Sensor Inactive 4.19 DTC P0131, P0132, P0134, P0151, P0152, P0154 
77 Р1510 EFI Limited Performance Mode 4.35 DTC P1510, P1511, P1512 


2009 Touring Diagnostics: Engine Management 4-15 


Table 4-8. EFl DTCs and Fault Conditions 


PRIORITY DTC FAULT CONDITION SOLUTION 
78 P1511 EFI Power Management Mode 4.35 DTC P1519, P1511, P1512 
79 P1512 EFI Forced Idle Mode 4.35 ОТС P1510. P1511. P1512 
80 P0577 Cruise Control Input High 4.27 DTC P0577 
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Figure 4-7. Diagnostic Check (FLHX, FLHT/C/U, FLTR) 
Table 4-9. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLTR 16-place Molex (Black) Inner fairing - below radio (right side) 
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Table 4-9. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[2] Main to interconnect har- FLHT/C  |12-place Molex (Gray) Inner fairing - left fairing support bracket 
ness FLTR 12-place Molex (Gray) Inner fairing - below radio (right side) 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C |12-ріасе Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Under bezel (back of speedometer) 
FLHR 12-place Packard Back of speedometer (back of console) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
[108] Tachometer FLHT/C |12-ріасе Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS Module All 20-place Molex Under right side cover 
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Figure 4-8. Diagnostic Check (FLHR/C) 
Table 4-10. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[20] Console harness 16-place Molex Under seat 
[30] TSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Mini-Deutsch Under console (back of speedometer) 
[78] ECM 73-place Delphi Under seat 
[91] DLC 4-place Deutsch Under left side cover 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


Initial Diagnostic Check (Part 1 of 2) 


YES 
Starts and 
runs. 


YES 
Starts, then 
stalls. 


Check for DTCs. See 

4.6 SPEEDOMETER 

SELF-DIAGNOSTICS 
Codes found? 


See 4.11 STARTS, 
THEN STALLS. 


Does engine start? 


NO 
Cranks, but 
will not start. 


NO 
Engine will 
not crank. 


See 4.9 ENGINE 
CRANKS, BUT WILL 
NOT START. 


See 1.2 STARTING 
SYSTEM DIAGNOSIS. 


Refer to applicable trouble code priority chart. 
All diagnostic codes are listed in Table 4-8. 
Codes are listed by priority. Does the display 


backl 


Unable to enter diagnostic mode. 
With ignition switch off, press and 
release trip odometer reset switch. 


No codes displayed. 


For symptoms that may not 
set DTCs, refer to Table 4-5, 
Table 4-6 and Table 4-7. 


appear with display 
ighting? 


Go to Initial 
Diagnostic Check 
(Part 2 of 2). 


Check for continuity to chassis ground 
on terminal 7 of speedometer. 
Wiggle harness during continuity check. 

Is continuity present? 


Check for 


terminal 5 of speedometer 
while wiggling harness. 
Is battery voltage continuously 
present? 


battery voltage at 
Locate and repair open 
between terminal 7 
and chassis ground. 


Switch is pressed? 


Replace the 
Speedometer. 


Check continuity (with ignition switch off) 
between terminals 8 and 11 on Breakout Box. 
Is continuity present when trip odometer reset 


Replace trip odometer 
reset switch. 


Locate and repair open 
between terminal 5 and 
battery fuse. 


1002102 en 
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HOME 


Initial Diagnostic Check (Part 2 of 2) 


Continued from Initial Diagnostic Check (Part 1 of 2). 
Perform "WOW" test. See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 


The following features should be functional: 

1. backlight should illuminate 
2. needle should sweep its full range of motion 
3. LEDs that should illuminate: 

* check engine 

* battery 

* security 

* low fuel 

* sixth gear 
Are all features functional? 


Turn ignition switch 
to ACCESS. 


Is backlight present? 


YES 


Is the problem 
intermittent? 


Replace the 
speedometer. 


Locate and repair open on (O/W) 


connector [39] and accessory fuse. 


Check for battery voltage at 
Breakout Box terminal 6. 
Is battery voltage present? 


[6] 


Is the accessory 
fuse good? 


Locate and repair source of 
fault. 
Replace the accessory fuse. 


wire between terminal 6 of 


[56] 


With ignition switch turned to 
IGNITION, check for battery voltage 
at terminal 1 of Breakout Box. 

Is battery voltage present? 


[ол acl 
YES [ No 
I | 
Replace the Is the instrument 


fuse good? 


speedometer. 


Locate and repair 
source of fault. 
Replace the 
instrument fuse. 


Locate and repair open 
between terminal 1 of 
connector [39] and 
instrument fuse. 


YES 


Repeat Diagnostic Check 
while wiggling harnesses. 
Is intermittent present? 


53 ы 


YES 


Locate and repair 
intermittent. 


No trouble 
found. 
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Intermittent vehicle speed 
indication. 
Remove and inspect VSS. 
Is debris present? 


[56] 


Check for damaged wiring/ 
loose connection between 
VSS and ECM. 

Is wiring damage/loose 
connection present? 


Remove debris. 
Reinstall VSS. 


Locate and repair 
source of fault. 


ics: Engine Management 


Tachometer inoperative 
(no engine speed). 


See 2.4 SPEEDOMETER/ 
TACHOMETER. 


Replace the 
speedometer. 


fc02103_en 


HOME 


SPEEDOMETER SELF-DIAGNOSTICS 


4.6 


GENERAL 


The speedometer is capable of displaying and clearing 
speedometer, tachometer, TSM/TSSM/HFSM, ABS and ECM 
DTCs (diagnostic mode). 


DIAGNOSTICS 


Diagnostic Tips 

e See Figure 4-9. For a quick check of speedometer func- 
tion, a "WOW" test can be performed. Press and hold trip 
odometer reset switch then turn ignition switch to IGNI- 
TION. Background lighting should illuminate, speedometer 
needle should sweep its full range of motion, and indicator 
lamps (sixth gear, check engine, low fuel, battery, security, 
cruise enabled, pursuit, and ABS) should illuminate. Some 
lamps, like the cruise enabled lamp, may illuminate even 
if the vehicle is not equipped with cruise control. 


•  Ifspeedometer fails "WOW" test, check for battery, ground, 
ignition, trip odometer reset switch and accessory wiring 
to speedometer. If any feature in the speedometer is non- 
functional, see 2.2 INITIAL DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Diagnostic Notes 

Each reference number below correlates to a circled number 
on the flowchart(s). 

1. To exit diagnostic mode, turn ignition switch off. 


2. Toclear DTCs for the selected module: 


a. Pressand hold the trip odometer reset switch for more 
than 5 seconds to display available modules, release. 


b. Press the trip odometer reset switch to choose 
module. 


c. Pressand hold the trip odometer reset switch for more 
than 5 seconds to display the DTC, release. 


d. Pressand hold the trip odometer reset switch for more 
than 5 seconds to clear DTC(s) for the module 
selected. 


ed01172 
Е 77 : DS 
40 
5 30 
40 50 
je 20 RPM x100 
E 10 


PH 
D 


30 M 
+20 
pA 
206 © 


| ess 


d 


o 17 

— Ts 
ШЕНІ 
NUM | 


Sixth gear indicator 
Check engine lamp 

Low fuel lamp 

Battery lamp 

Security lamp (key icon) 
Cruise enabled lamp 
Pursuit lamp 

ABS lamp 
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Figure 4-9. Icons (Typical) 


2009 Touring Diagnostics: Engine Management 4-21 


HOME 


Speedometer Self-Diagnostics 


ignition switch to IGNITION. 


While holding trip odometer reset switch in, turn 


Make sure engine stop switch is in RUN position. 


Release trip odometer 
reset switch. 
Does “diag” appear? 


YES 


Press and release 
trip odometer reset 
switch. 
“PSSPtb” appears? 


"P" На: 


To choose TSM/ 
TSSM/HFSM, press 
and release trip 
odometer reset switch. 


"S" flashing. 


To choose 
speedometer, press 
and release the trip 

odometer reset switch. 


"SP" flashing. 


To choose tachometer, 
press and release trip 
odometer reset switch. 


To display DTCs for 
the ECM, press and 
hold trip odometer 
reset switch for more 
than 5 seconds. 


To display DTCs for 
TSM/TSSM/HFSM, 
press and trip 
odometer reset 
Switch for more than 
5 seconds. 


To display DTCs for 
speedometer, press 
and hold trip 
odometer reset 
Switch for more than 
5 seconds. 


"t' flashing. 


To choose ABS, press 
and release trip 


odometer reset switch. 


To display DTCs for 
tachometer, press 


"none" displayed. 


See 2.2 INITIAL 
DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Device 
response? 


YES 


DTC 
displayed. 


©) 


and hold trip 
odometer reset Press 
switch for more than trip 
5 seconds. 


To display DTCs for 


"b" flashing. 


To choose ECM, press 


and release trip odometer 


reset switch. To exit, turn 
ignition switch to OFF. 


reset switch. Part 
number of module 
is displayed. 


and release Press and release 
odometer 
Switch. 


Are more DTCs 


displayed? 


ABS (if equipped), 
press and hold trip 
odometer reset switch 
for more than 5 
seconds. 


Press and release trip odometer 


reset switch again to continue to 
next module. 
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NO 


"no rsp" displayed. 
See applicable code from other 
modules. Models not equipped 
with a tachometer or ABS will 
display "no rsp" normally. 

If “no rsp” displayed on odometer 
on tachometer equipped vehicle, 
see 2.4 SPEEDOMETER/ 
TACHOMETER. 

If “no rsp” displayed on odometer 
on ABS equipped vehicle, see 
6.1 ANTI-LOCK BRAKE 
SYSTEM (ABS) GENERAL 
INFORMATION. 


trip odometer reset 


ca 


“end” displayed. 

To clear all DTCs for selected 
module press and hold trip 
odometer reset switch for more 
than 5 seconds. 

If DTCs are not to be cleared, 
press and release trip odometer 
reset switch. Part number of 
module is displayed. 


к 
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BREAKOUT BOX: EFI 


4.7 


GENERAL 
PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 


The BREAKOUT BOX (Part No. HD-48637) splices into the 
main harness. Used in conjunction with a DVOM, it allows cir- 
cuit diagnosis of wiring harness and connections without having 
to probe with sharp objects. 


NOTE 
See wiring diagrams for ECM terminal functions. 


INSTALLATION 


PART NUMBER 
HD-48637 


TOOL NAME 
BREAKOUT BOX 


1. Remove the seat. 


2. See Figure 4-10. Release the lock and disconnect the 
ECM connector [78B]. 


3. SeeFigure 4-11. Install connectors from the BREAKOUT 
BOX (Part No. HD-48637) to the harness connectors. 


ed01261 


Figure 4-10. Electronic Control Module (ECM) 


Figure 4-11. Breakout Box 


REMOVAL 
PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 


1. Separate connectors to remove BREAKOUT BOX (Part 
No. HD-48637) between ECM and harness. 


2. Install connector [78B] to connect harness to ECM. 


3. Install the seat. 


AWARNING 


After installing seat, pull upward on seat to be sure it is 
locked in position. While riding, a loose seat can shift 
causing loss of control, which could result in death or 
serious injury. (00070b) 
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HOME 


WIGGLE TEST 


4.8 


GENERAL 


The wiggle test indicates the presence of intermittents in a 


wiring harness. 


PROCEDURE 

PART NUMBER TOOL NAME 
HD-39978 DVOM 

HD-48637 BREAKOUT BOX 


1. See Figure 4-12. Connect DVOM (Part No. HD-39978) to 
wiring harness between the suspect connections. When 
diagnosing ECM connections, use a BREAKOUT 
BOX (Part No. HD-48637) to simplify the procedure. See 
4.7 BREAKOUT BOX: EFI. 


2. Set DVOM to read voltage changes. 


3. Start motorcycle engine and run at idle. 


4. Shake or wiggle harness to detect intermittents. If intermit- 
tents are present, radical voltage changes will register on 


the DVOM. 
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ed02008 


Figure 4-12. Fluke 78 Multimeter (DVOM) (Part No. 


HD-39978) 


HOME 


ENGINE CRANKS, BUT WILL NOT START 4.9 
GENERAL 4. Remove spark plug cable from spark plug. 

If the starter will not crank the engine, the problem is not EFI а. “Wisely check condition:of plug. 

related. See the following chapters: b. See Figure 4-13. Attach cable to SPARK 


CHAPTER 1 - STARTING / CHARGING. 
CHAPTER 3 - TSM/HFSM. 
Appendix E - TSM/TSSM (Japan/Korea). 


DIAGNOSTICS 

PART NUMBER TOOL NAME 

HD-26792 SPARK TESTER 

HD-34730-2C FUEL INJECTOR TEST LAMP 

HD-41404-B HARNESS CONNECTOR TEST KIT 

HD-44687 IGNITION COIL CIRCUIT TEST 
ADAPTER 

HD-48637 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. 


Check for DTCs. See 4.4 CHECKING FOR DIAGNOSTIC. 
TROUBLE CODES: EFI, Retrieving Diagnostic Trouble 
Codes. 


Check the condition of the battery. Perform a voltage test 
and recharge if below 12.6V. Check battery connections 
and perform load test. Replace the battery if necessary. 
See Battery in the service manual. 


Connect BREAKOUT BOX (Part No. HD-48637). See 
4.7 BREAKOUT BOX: EFI. 


TESTER (Part No. HD-26792). Clip tester to cylinder 
head bolt. 


c. While cranking engine, look for spark. Repeat pro- 
cedure on other spark plug cables. 


NOTE 


Engine will not spark with both spark plugs removed. When 
checking for spark, use SPARK TESTER (Part No. HD-26792) 
with both plugs installed. 


5. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probe and patch cord. 


Plug IGNITION COIL CIRCUIT TEST ADAPTER (Part 
No. HD-44687) and FUEL INJECTOR TEST LAMP (Part 
No. HD-34730-2C) into Breakout Box terminals 72 and 
53. Start engine. If lamp flashes, no problem is found. 
Repeat for Breakout Box terminals 72 and 54. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), brown socket probe and patch cord. 


ed02012 


Figure 4-13. Spark Tester 
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Figure 4-14. EFI Circuit (FLHX, FLHT/C/U, FLTR) 
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Figure 4-15. EFI Circuit (FLHR/C) 
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Table 4-11. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[33] Ignition switch FLHT/C/U/ |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[79] CKP sensor All 2-place Mini-Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor All 4-place Delphi Top of induction module 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[90] ET sensor All 2-place Delphi Back of front cylinder (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[95] Purge solenoid All 2-place Delphi Under seat 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used): Rear of lower front 
frame crossmember 
HDI: Rear of lower front frame cross- 
member 
[137] O2 sensor rear exhaust All 2-place Amp (Tyco) Under starter 
header 
[138] O2 sensor front exhaust All 2-place Amp (Tyco) Back of cross brace front frame downtubes 
header 
[141] Fuel pump and fuel level All 4-place Packard Under console, on top of fuel tank canopy 
sender 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used): Under right side 
cover 
HDI: Under right side cover 
[204] TGS harness FLTR 6-place Molex Inner fairing right side below radio 
FLHT/C/U |6-place Molex Inner right fairing support bracket 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 
interconnect 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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HOME 


Engine Cranks, But Will Not Start (Part 1 of 4) 


Fresh fuel in tank and are spark plug 
wires firmly connected to proper coil 
terminals? 

NOTE 

Refer to Ignition Coil in the touring 
service manual, for proper coil terminal 


location. 
Add fuel/connect 
МО spark plugs. 


YES 


Check for DTCs. 
DTCs found? 


Is TSM/TSSM/HFSM mounted 
in proper orientation? 


Refer to Table 4-8. 
Start with the highest priority 
DTC. 


Check battery connections 
and voltage. 
Is voltage above 12.60? 


Install TSM/TSSM/HFSM 
properly. 


NO 


Was battery allowed to discharge? 
Does battery [№ | Was battery drawn down Бу 


pass load test? starting problem? 
Recharge battery. 


Turn ignition switch to IGNITION 
and engine stop switch to RUN. 
Did fuel pump run for 2 seconds 
and check engine lamp illuminate battery. 
for 4 seconds? 


NO NO 
No pump, light OK. No light or pump. 
Connect Breakout Box to ECM [78]. Measure 


voltage to Breakout Box with DVOM at terminal See 4.12 FUEL 
72 (+) and terminal 27 (-). Crank engine for а See 4.10 NO 

reater than 2 seconds to insure proper system SYSTEM ECM POWER 
g pid Ure ргорет Sy ELECTRICAL TEST. | 


Is 6.0 - 12 volts present continuous 


YES NO 


: Go to bold asterisk in 
n 2. ean Engine Cranks, But Will Not TS 
` Start (Part 4 of 4). c -en 


Replace 
the 


y? 
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HOME 


Engine Cranks, But Will Not Start (Part 2 of 4) 


Continued from Engine Cranks, But Will Not Start 


Check fuel pressure. See service manual. 


(Part 1 of 4). 


Adequate fuel pressure present? 


© 


Check spark plug condition, replace if fouled. 
Reinstall spark plugs before checking spark. 
Check spark at both plugs while cranking. 
Is spark present? 


Incorrect pressure. See FUEL 
PRESSURE TEST in the 
service manual. 


YES 


Verify connector is securely attached 
to each injector. If so, disconnect fuel 
injector connector and attach fuel 
injector test lamp (HD-34730-2C). 
Crank engine. 
Does lamp flash? 


Correct problems with 
fuel injectors. See 
4.20 DTC P0261, 

P0262, P0263, P0264. 


Engine compression 
within specifications? 


Diagnose and repair 
engine compression 
problem. 


Replace plugged 
injector(s). 
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Check battery voltage at 
terminal A (+) of ignition coil 
connector [83B] using DVOM. 
Battery voltage present for 2 
seconds after ignition switch is 
turned to IGNITION? 


Open in (Y/GN) wire 
between splice for fuel 
pump and ignition 
coil. Repair open. 


Go to Engine Cranks, 
But Will Not Start 
(Part 3 of 4). 


Clear codes using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 
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HOME 


Engine Cranks, But Will Not Start (Part 3 of 4) 


Continued from Engine Cranks, But Will Not 
Start (Part 2 of 4). 


Perform ignition coil circuit test. 


Does the lamp flash? 


Check ignition coil 
connections. 
Are connections OK? 


Test spark plug cable resistance. 
See 4.14 MISFIRE AT IDLE OR 
UNDER LOAD. 
Resistance OK? 


Repair. 


Replace the 
spark plug 
cables. 


Replace the 
ignition coil. 


\ Clear codes using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 
У/ Confirm proper operation with no check engine lamp. 


Disconnect ECM connector [78]. Inspect 

for damaged terminals, terminals which 

are loose or backed out or are corroded. 
Are terminal problems present? 


[35] ШИ 


Repair terminal Reconnect. 
damage. Does problem still exist? 


NO 
Go to Engine Cranks, 
But Will Not Start (Part Problem fixed. 
4 of 4). 


fc02106_en 
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HOME 


Engine Cranks, But Will Not Start (Part 4 of 4) 


Continued from Engine Cranks, But Will Not 


Start (Part 3 of 4). At some point in the flowchart you 


may be instructed to jump directly to а 


ж Check connectors for moisture and corrosion. the box with the bold asterisk. 
Check wires for chafing. Connect DVOM to Disregard the asterisk (but not the 
ECM terminals 43 and 63 on Breakout Box instruction box) if your normal 

and set it for AC volts. Crank engine. progression through the chart brings 


Does DVOM read 1.0 VAC minimum? 


Disconnect CKP connector [79]. 
Replace ECM. Check connectors for moisture and 


you to this location. 


Reprogram and corrosion. Check wires for chafing. 
learn password. Is connector or wire damage 
present? 


Connect DVOM to terminals 1 and 2 of 
connector [79A]. Crank engine. 
Does DVOM read 1.0 VAC minimum? 


Repair 
damage. 


Check for continuity between 
terminal 63 on Breakout Box and 
terminal 1 of connector |79В). 

Is continuity present? 


With meter still connected, 
check for resistance. 
Is resistance 600-1200 ohms? 


Locate and repair open on 


Locate and repair open on 


Loosen sensor at crankcase. 
(BK) wire between terminal 2 (R) wire between terminal 1 of Check for contamination or Replace СКР 
of connector [79B] and terminal connector [79B] and terminal damage. Tighten sensor. Sensors 


43 on Breakout Box. 63 on Breakout Box. 


Clear codes using speedometer self-diagnostics. 
| See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. fc02107_en 
/ Confirm proper operation with no check engine lamp. 
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HOME 


NO ECM POWER 


4.10 


GENERAL 


No Spark/No Check Engine Lamp at 
IGNITION 


Constant power is supplied to the ECM through terminal 71. 
The ECM turns on when power is applied to terminal 72 of 
connector [78]. The ECM goes through an initialization 
sequence every time power is removed and re-applied to ter- 


minal 72. The only visible part of this sequence is the check 
engine lamp. Upon starting, the check engine lamp will illu- 
minate for 4 seconds and then (if parameters are normal) go 
out. See Figure 4-16, Figure 4-17, and Figure 4-18. 


If battery power is absent at ECM terminal 71: 


* DTCs cannot be cleared. Tool will show them as cleared 
but will be present next time ignition key is cycled. 


* ЕСМ cannot be re-flashed. 
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Figure 4-16. Fuse and Relay Locations 
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HOME 


Each reference number below correlates to a circled number 


DIAGNOSTICS 
on the flowchart(s). 
fede Lue SEE КЕСЕНЕ 1. Connect BREAKOUT BOX (Part No. НО-48637). See 
HD-41404-B HARNESS CONNECTOR TEST KIT 4.7 BREAKOUT BOX: EFI. 
HD-48637 BREAKOUT BOX 2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
= А 41404-B); purple probes and patch cords. 
Diagnostic Notes S PEREP p 
em00329 [30A] [308] 
LA 
Ignition | 2 
MAXIFUSE 
T 40 Amp 
ECM [78A] [78B] BE/GY К H 
за насб ют от 
баи) 
[5B] Y ши М 
= 
о о 
F = 
15 Amp 
12V Battery | 71 ||71 |n BE/GY [1B] A Main BE/GY 
12V Engine Stop Switch | 72 || 72 Е W/BK ШЫ сз Harness ECM Batter 
Ground |73 | 73 а BK/GN = | = Fuse ae) y 
= & L) 
5% 15 Атр R Й | 
[22B] Д Right Hand oS ш 21- 
[228] ^ Controls Vise Ignition 
z% [33A] 
7 Engine Stop 
Switc 
Figure 4-17. ECM Power Circuit (FLHX, FLHT/C/U, FLTR) 
Table 4-12. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- | FLHT/C/U/X | 16-place Molex (Black) Inner fairing (right radio support bracket) 
"589 FLTR  |16-place Molex (Black) Inner fairing right side below radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[22] Right handlebar switches FLTR 12-place Molex (Black) Inner fairing on left radio bracket 
FLHT/C/U/X | 12-place Molex (Black) Inner fairing right fairing support bracket 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[33] Ignition switch All 3-place Packard Bottom of ignition switch housing 
[78] ECM All 73-place Delphi Under seat 
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em00330 
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Figure 4-18. ECM Power Circuit (FLHR/C) 


Table 4-13. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[22] Right handlebar switches 6-place Molex (Black) Inside headlamp nacelle - fork stern 
nut lock plate (right side) 

[33] Ignition switch 3-place Packard Under console 

[78] ECM 73-place Delphi Under seat 

[222] Console ignition switch interconnect |4-place Packard Under seat 
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HOME 


No ECM Power (Part 1 of 2) 


Disconnect ECM connector [78]. Inspect 
for damaged terminals, terminals which are 
loose, backed out or corrosion. 
Are terminal problems present? 


Repair terminal 
damage. 


With ignition switch in the IGNITION position, 
probe ECM terminal 72 on Breakout Box with a 
circuit test lamp connected to ground. 
Does test lamp illuminate? 


Check ECM and ignition fuse. 


Are fuses OK? 


Locate and repair short 
to chassis ground. 
Replace ignition fuse. 


Reconnect. 
Does problem still 
exist? 


EM 


Problem 
fixed 


Probe ECM terminal 71 on 
Breakout Box with test lamp 


connected to ground. 
Does test lamp illuminate? 


Еги 


Go to No EC 
Power 


(Part 2 of 2). 


Probe ECM terminal 73 on 
Breakout Box with test lamp 
connected to +12V (battery 
positive terminal). 
Does test lamp illuminate? 


Repair open in 
(BK) wire between 
connector [78B] and 
chassis ground. 


Replace ECM. 
Reprogram and learn 
password. 


Repair open in (BE/GY) 
wire between fuse 
holder and ECM 
connector [78]. 


Го | 


Probe (R) wire terminal in 

15 amp ECM fuse holder 

with test lamp connected 
to ground. 

Does test lamp illuminate? 


NO 


Repair open in 

(R) wire between 40 
amp MAXIFUSE and 15 
amp fuse holder. 


fc02108 en 
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HOME 


No ECM Power (Part 2 of 2) 


Continued from No ECM Power 


(Part 1 of 2). 


With ignition switch in IGNITION 
position, measure voltage at 
connector [22B] terminal 3. 

Is battery voltage present? 


YES 


With ignition switch OFF and 

engine stop switch set to RUN, 

measure resistance at terminals 
3 and 4 on connector [22A]. 

Is resistance less than 1.0 ohm? 


Repair open open circuit 
on (GY) wire between 
connector [22] and fuse. 


Repair open circuit on (W/BK) wire 
between ECM and connector [22B]. 


Repair/replace engine stop 
switch or wiring. 


Clear codes using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 1с02109 еп 
Confirm proper operation with no check engine lamp. 
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HOME 


STARTS, THEN STALLS 


4.11 


GENERAL DIAGNOSTICS 

Diagnostic Trouble Codes 01300, U1301, or ГРАНТ NUMBER TOOL NAME 

BUS ER HD-41404-B HARNESS CONNECTOR TEST KIT 
The typical serial data voltage range is O volt (inactive) to 7 Diagnostic Tips 


volts (active). Due to the short pulse, voltages will be much 
lower on a DVOM. In analog mode, a DVOM reading serial 
data will show continuous voltage when active, typically 0.6- 
0.8 volt. The range for acceptable operations is greater than 
0 and less than 7.0 volts. 


NOTE 
Problems in the fuel system may also create this symptom. 


Table 4-14. Code Description 


DTC DESCRIPTION 
U1300 Serial data low 
U1301 Serial data open/high 


Figure 4-19. ECM DLC 


e — If serial data is shorted, these codes automatically trip the 
check engine light. 

e DTCs P1009 and P1010 may accompany DTCs U1300 
and U1301. 

e Ifthe vehicle is equipped with the advanced audio system 
and the radio ground and antenna ground are open, a 
serial data BUS fault may occur causing a start and stall 
condition. 


Diagnostic Notes 
Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), black socket probes and patch cord. 


2. Unplug the neutral switch connector [131]. Using a DVOM, 
test for continuity between terminals A and B of the neutral 


Switch. 
a. When the transmission is in NEUTRAL, continuity 
should exist. 


b. When the transmission is in gear, there should be no 
continuity through the neutral switch. 
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Figure 4-20. Serial Data Circuit (FLHX, FLHT/C/U, FLTR) 
Table 4-15. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (black) Inner fairing - (right radio support bracket) 
ness FLTR |16-р!асе Molex (black) Inner fairing - (right side below radio) 
[2] Main to interconnect har- FLHT/C  |12-place Molex (gray) Inner fairing - (right fairing support bracket) 
ness FLTR 12-place Molex (gray) Inner fairing -(left radio support bracket) 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C |12-ріасе Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Under bezel (back of speedometer) 
[78] ECM All 73-place Delphi Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
[108] Tachometer FLHT/C | 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
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Table 4-15. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[131] Neutral switch All Post terminal Top of transmission (right side) 
[166] ABS module All 20-place Molex Under right side cover 
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Figure 4-21. Serial Data Circuit (FLHR/C) 
Table 4-16. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[20] Console harness 16-place Molex Under seat 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Packard Under console (back of speedometer) 
[78] ECM 73-place Delphi Under seat 
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Table 4-16. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[91] DLC 4-place Deutsch Under left side cover 

[131] Neutral switch Post terminal Top of transmission (right side) 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


Starts, Then Stalls (Part 1 of 2) 


Fresh gasoline 
in tank? 


| YES | МО 


Check for trouble codes using 


4.6 SPEEDOMETER SELF- Add i 
DIAGNOSTICS. gasolne: 
Were codes found? 
YES YES YES YES 


BUS Er present and 
speedometer will not 


P2105 
code found. 


DTC P1009, 
P1010 found. 


U1300 or U1301 
codes found. 


modules. 


communicate with other 


аа Зее 4.30 Go to STARTS, Go to STARTS, 
DTG P2105 DTC P1009, THEN STALLS THEN STALLS 
і Р1010. (Part 2 of 2). (Part 2 of 2). 


YES 


Turn ignition switch OFF. Raise the jiffy stand. 
Turn ignition switch back on with engine stop 
switch In RUN position. 

Does the error code “SIdE StAnd” reappear? 


No codes 
found. 


With ignition switch in the 
IGNITION position and the 
engine stop switch in the RUN 
position. 

Does the error code “SIdE 
StAnd” appear? 


Check fuel pressure while 
cranking engine. 
See the service manual. 
Is fuel pressure OK? 


Inspect the jiffy stand Check for an open in the 
sensor for correct mounting (TN) neutral switch circuit 


and clearance to jiffy stand TSM/TSSM/HFSM connector 


Tap lightly on fuel injectors. 
Does problem still exist? 


Fuel pressure problem. 
See the service manual. 


tab (4.5mm) max. [30B] terminal 4 and 


Is the sensor mounted connector [131] terminal B. 
correctly? Is there an open? 


Replace fuel injectors. 
Does problem still exist? 
Install jiffy 


Locate open in 
stand sensor 


Check for an open in 


Replace the jiffy ate i 
stand sensor. circuit and 
repair as 


necessary. 


the (BK) neutral 
Switch ground circuit. 
Is there an open? 


correctly. 


Replace ECM. 
Reprogram and learn 
password. 


Locate open in circuit 
and repair as 


Test the neutral switch. 
Is the neutral switch 
operating properly? 


necessary. 


Replace the Replace the 
TSM/TSSM. neutral switch. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 
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System 


fc02110 en 


HOME 


Starts, Then Stalls (Part 2 of 2) 


Continued from Starts, Then Stalls (Part 1 of 2) 


Set engine stop switch to RUN. Turn ignition switch 


to the IGNITION position. 


Is BUS Er present? 


Turn ignition switch off, disconnect 
ECM at connector [78]. Turn ignition 
switch to the IGNITION position. 
Is BUS Er present? 


Turn ignition switch off. 
Disconnect TSM/TSSM/HFSM at 
connector [30]. Turn ignition switch to the 
IGNITION position. 

Is BUS Er present? 


Turn ignition switch off. While wiggling 
harness, check for continuity to ground at 
terminal 3 of connector [91A]. 

Is continuity to ground present at any time? 


Turn ignition switch to 


Replace ECM. 
Reprogram and perform 
password learn. 


YES 


Is vehicle equipped 
with a tachometer? 


Turn ignition switch off. Disconnect 

tachometer at connector [108]. Turn 

ignition switch to IGNITION position. 
Is BUS Er present? 


NO 


Locate and repair 
intermittent short 


to ground. 


Replace TSM/TSSM/HFSM. 


Perform password learn. 


D, 


Turn ignition switch off. Disconnect 
Speedometer at connector [39]. 
Check for continuity to ground at 
terminal 3 of connector [91A]. 

Is continuity to ground present? 


59, 


Replace the 
tachometer. 


Locate and repair short 
to chassis ground. 


Turn ignition switch to IGNITION position. Check 
for voltage at terminal 3 of connector [91A]. 
Is voltage present? 


YES 


[36] 


Locate and repair 
short to voltage. 


Replace the 
speedometer. 
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IGNITION position. While 
wiggling harness, check for 
voltage at terminal 3 of 
connector [91A]. 

Is voltage present at any time? 


Locate and repair No problem 
intermittent short ае 
to voltage. i 


Clear codes using speedometer self-diagnostics. 


| See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 


proper operation with no check engine lamp. 
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HOME 


FUEL SYSTEM ELECTRICAL TEST 


4.12 


GENERAL 


With the ignition switch to IGNITION and the engine stop switch 
at RUN, the ECM energizes the system relay to complete the 
circuit to the in-tank fuel pump. It remains on as long as the 
engine is cranking or running, and the ECM is receiving ignition 
reference pulses from the CKP sensor. If there are no reference 
pulses, the ECM de-energizes the system relay within 2 
seconds after ignition is on or engine has stalled, or immedi- 
ately after the ignition is shut off. 


The fuel pump delivers fuel to the injectors. The pressure reg- 
ulator is where the system pressure is controlled. Excess fuel 
flow is bypassed into the fuel tank through the pressure regu- 
lator. When the engine is stopped, the pump can be turned on 
by applying battery voltage and ground to the fuel pump con- 
nector [141A]. 


See Figure 4-22. The fuel pump connector is located rearward 
of the fuel tank under the seat. Improper fuel system pressure 
may contribute to one or all of the following symptoms. 


* Engine cranks, but will not run. 
* Engine cuts out (may feel like ignition problems). 


*  Hesitation, loss of power and poor fuel economy. 


NOTE 
After turning the ignition off, wait 10 seconds before turning 
the ignition back on to get the fuel pump to reprime. This time 
out period is necessary for the ECM to reset. 


ed02014 


Figure 4-22. Fuel Pump/Fuel Level Sender Connector 
(FLHX, FLHT/C/U, FLTR) 


DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 


HD-48637 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Turns on fuel pump if wiring is OK. If pump runs, problem 
is in basic fuel delivery. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray probe and patch cord. 


3. Connect BREAKOUT BOX (Part No. HD-48637). See 
4.7 BREAKOUT BOX: EFI. 


4. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probe and patch cord. 
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11. Lights 
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22. 


Ignition 
Headlamp 

ABS 

Brake relay 
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Instruments 
Fuel pump 
Exhaust control 
Radio memory 
Battery 
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Figure 4-23. Fuse and Relay Locations 
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Figure 4-24. EFI Circuit (FLHX, FLHT/C/U, FLTR) 
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Crank Pos. 
Sensor 
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Purge Solenoid 
Exhaust Actuator 


Rear Injector 
Map Sensor Input 


Front Injector 
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Vehicle Speed Input 
Crank Position Sensor 


Rear O2 Sensor 

O2 Return 

Intake Air Temperature 
5V Sensor Power 1 
Engine Temperature 


12V Power 
Rear Coil 


Front Coil 
Jiffy Stand Sensor 
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Figure 4-25. 
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EFI Circuit (FLHR/C) 


Table 4-17. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[33] Ignition switch FLHT/C/U/ |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[79] CKP sensor All 2-place Mini-Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor All 4-place Delphi Top of induction module 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[90] ET sensor All 2-place Delphi Back of front cylinder (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[95] Purge solenoid All 2-place Delphi Under seat 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used): Rear of lower front 
frame crossmember 
HDI: Rear of lower front frame cross- 
member 
[137] O2 sensor rear exhaust All 2-place Amp (Tyco) Under starter 
header 
[138] O2 sensor front exhaust All 2-place Amp (Tyco) Back of cross brace front frame downtubes 
header 
[141] Fuel pump and fuel level All 4-place Packard Under console, on top of fuel tank canopy 
sender 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used): Under right side 
cover 
HDI: Under right side cover 
[204] TGS harness FLTR 6-place Molex Inner fairing right side below radio 
FLHT/C/U |6-place Molex Inner right fairing support bracket 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 
interconnect 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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HOME 


Fuel System Electrical Test (Part 1 of 4) 


Is ECM fuse OK? 
YES NO 


Is fuel pump Go to 4.10 NO 
fuse OK? ECM POWER. 


Go to Fuel 
System 
Electrical Test 
(Part 4 of 4). 


Check for 12 volts at terminals B (+) and D (-) of 
fuel pump connector [141B] during first 2-3 seconds 
after ignition switch is in IGNITION position. 

Is battery voltage present? 


Check for corroded connections 
or loose connectors between 
fuel pump and pump connector 
[141B]. 

Poor connections found? 


Check for continuity to 
chassis ground on [141B] 
terminal D. 

Is continuity present? 


[56] 


NO 


With ignition switch off, check for open 
pump circuit. Connect ohmmeter 
between connector terminal B and 
terminal D of connector [141A]. 

Is continuity present? 


Go to Fue 
System 

Electrical Test 
(Part 2 of 4). 


Locate and repair open on 
(BK) wire between [141B] 
and ground. 


Repair as 
necessary. 


Remove the fuel pump. 
Check for continuity across 
fuel pump terminals. 
Does meter read 
continuity? 


Check for opening Replace the 1с02112 en 
in wiring. fuel pump. 


Check pump 
connections and repair 
as required. If good, 
replace the fuel pump. 
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HOME 


Fuel System Electrical Test (Part 2 of 4) 


Continued from Fuel System Electrical Test (Part 1 of 4). 


Is 12 volts present at terminal 87 of system relay (with relay in place) during 
first two seconds after ignition switch is in IGNITION position? 


NOTE 
Depending on relay used relay socket terminal could be shown as 5 or 4C. 


Locate and repair open between 
terminal B of [141B] and terminal 87 of 
system relay. 


Is 12 volts present at terminal 30 of 
system relay? 


NOTE 
Depending on relay used relay socket 
terminal could be shown as 3 or 3D. 


NOTE 
Depending on relay used relay socket 
terminal could be shown as 5 or 4C. 


YES NO 
With ignition switch in IGNITION position and Locate and repair open on (BE/GY) wire 
engine stop switch is in RUN, is 12 volts between ECM fuse and terminal 30 of 
present at terminal 86 of system relay? system relay. 
NOTE NOTE 
Depending on relay used relay socket Depending on relay used relay socket 
terminal could be shown as 1 or 4D. terminal could be shown as 3 or 3D. 


Go to Fuel System Locate and repair open on 
Electrical Test (W/BK) wire to system 
(Part 3 of 4). relay. 


fc02113_en 
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HOME 


Fuel System Electrical Test (Part 3 of 4) 


Continued from Fuel System Electrical Test (Part 2 of 4). 


Probe system relay connector terminal 85 with a test light 
to 12 volts. Does test light illuminate for 2 seconds after 
ignition switch is in IGNITION position? 


NOTE 
Depending on relay used relay socket terminal could be 
shown as 2 or 3C. 


YES 


Probe Breakout Box terminal 27 with a test 


Replace system (з) lamp connected to 12 volts. 
relay. Does test lamp illuminate for 2 seconds after 
ignition switch is in IGNITION position? 


Replace ECM. Reprogram 


Locate and repair open 
and learn password. 


on (GN/O) wire. 
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HOME 


Fuel System Electrical Test (Part 4 of 4) 


Continued from Fuel System Electrical Test 
(Part 1 of 4). 


Check for intermittent short to chassis 
ground on terminal 1 of connector [141B]. 


Is a short to ground present? 


Repair short to 
ground on (O/GY) 
wire and replace fuel 
pump fuse. 


Replace fuel 
pump fuse. 


Reconnect fuel pump connector [141]. Install fuel pressure gauge. See 
the service manual. With fuel system intact and battery fully charged, 
remove fuel pump fuse. 

Connect DVOM across fuel pump fuse terminals using probe. 
Place male positive probe in 4A terminal. Turn ignition switch to 
IGNITION position. With fuel pump running, check current and fuel 
pressure. 

Is current draw under 4.5 amps and fuel pressure between 55-62 PSI 
(380-425 kPA)? 


57 


Substitute known good relay for system relay. Test 
for current draw across fuel pump fuse terminals. 


Is current draw less than 4.5 amps? 


Current draw now in range. Replace fuel 
Replace system relay and pump and replace fuel 

replace fuel pump fuse. pump fuse. 
fc02115 en 
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HOME 


SYSTEM RELAY FAULT 


4.13 


GENERAL 


System Relay 


See Figure 4-26. With the ignition switch turned to IGNITION 
and the engine stop switch at RUN, the ECM energizes the 
system relay to complete the circuit to the in-tank fuel pump, 
ignition coil, and fuel injectors. They remain powered as long 
as the engine is cranking or running, and the ECM is receiving 
ignition reference pulses from the CKP sensor. If there are no 
reference pulses, the ECM de-energizes the system relay within 
2 seconds after the ignition is turned to IGNITION or the engine 
has stalled, or immediately after the ignition is shut off. 


Table 4-18. Code Description 


DTC DESCRIPTION 
P1001 System relay coil open/low 
P1002 System relay coil high/shorted 
P1003 System relay contacts open 
P1004 System relay contacts closed 
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Diagnostic Tips 


1. 


A relay can be tested using the motorcycle?s 12 Volt bat- 
tery and a multimeter. 


a. Unplug the relay from the fuse block. 


b. Test for continuity between terminals 30 and 87. 
There should not be any continuity between these 
two terminals when the relay is not energized. If there 
is, this indicates stuck contacts which would cause a 
P1004 and the relay must be replaced. 


c. To energize the relay, connect relay terminal 85 to 
the negative battery terminal and relay terminal 86 to 
the positive battery terminal. 


NOTE 
Some relays contain internal diodes. If the applied voltage 
is not the correct polarity, the diode could be damaged. 


d. Check for continuity between terminals 30 and 87. A 
good relay shows continuity. A malfunctioning relay 
will not show continuity and must be replaced. 
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Figure 4-26. Fuse and Relay Locations 
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HOME 


DIAGNOSTICS Each reference number below correlates to a circled number 
on the flowchart(s). 
FARTNUMBER Jede eade 1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
HD-41404-B HARNESS CONNECTOR TEST KIT 41404-B), gray pin probe and patch cord. 
HD-48637 BREAKOUT BOX 2. Connect BREAKOUT BOX (Part No. HD-48637) to ECM. 
Diagnostic Notes See 4.7 BREAKOUT BOX: EFI. 
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Figure 4-27. System Relay Circuit (FLHX, FLHT/C/U, FLTR) 
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Table 4-19. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- All 16-place Molex (black) Inner fairing (right radio support bracket) 
ness 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[22] Right handlebar switches FLHX, 12-place Molex (black) Right fairing support bracket 
FLHT/C/U 
FLTR 12-place Molex (black) Inner fairing (on left fairing support 
bracket) 
[33] Ignition switch All 3-place Packard Bottom of ignition switch housing 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[79] CKP sensor All 2-place Mini-Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor All 4-place Bosch Top of induction module 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[90] ET sensor All 2-place Delphi Back of front cylinder (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[95] Purge solenoid All 2-place Delphi Under seat 
[121] Rear stop lamp switch All Spade terminal Bottom of rear frame downtube (right side) 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used) 
HDI: Rear of front lower frame cross- 
member 
[137] O2 sensor rear exhaust All 2-place Amp (Tyco) Under starter 
header 
[138] O2 sensor front exhaust All 2-place Amp (Tyco) Back of cross brace front frame downtubes 
header 
[141] Fuel pump and fuel level All 4-place Packard Under console (on top of fuel tank canopy) 
sender 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used): Under right side 
cover 
HDI: Under right side cover (behind elec- 
trical bracket) 
[204] TGS harness All 6-place Molex Inner fairing (right fairing support bracket) 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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Figure 4-28. System Relay Circuit (FLHR/C) 
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Table 4-20. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 

[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 

[20] Console harness 16-place Molex Under seat 

[22] Right handlebar switches 6-place Molex (black) Inside headlamp nacelle (fork stern nut 
lock plate right side) 

[33] Ignition switch 3-place Packard Under console 

[65] VSS 3-place Delphi Top of transmission case (under 
starter) 

[78] ECM 73-place Delphi Under seat 

[79] CKP sensor 2-place Mini-Deutsch Rear of front lower frame crossmember 

[80] TMAP sensor 4-place Bosch Top of induction module 

[83] Ignition coil 4-place Delphi Bottom front of battery tray 

[84] Front injector 2-place Delphi Below fuel tank (left side) 

[85] Rear injector 2-place Delphi Below fuel tank (left side) 

[90] ET sensor 2-place Delphi Back of front cylinder (left side) 

[91] DLC 4-place Deutsch Under left side cover 

[95] Purge solenoid 2-place Delphi Under seat 

[121] Rear stop lamp switch Spade terminal Bottom of rear frame downtube (right 
side) 

[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used) 
HDI: Rear of lower front frame cross- 
member 

[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 

[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace front frame down- 
tubes 

[141] Fuel pump and fuel level sender 4-place Packard Top of fuel tank canopy (under con- 
sole) 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover (behind 
electrical bracket) 

[204] TGS harness 6-place Molex Inner fairing (right side below radio) 

[211] TCA 6-place Molex Right side of engine (induction module) 

[222] Console ignition switch interconnect |4-place Packard Under seat 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 
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DTCs P1001 and P1002 


Is DTC P1002 present? 


Remove the syste 
Test the system re 

Diagnostic Ti 
Is the relay go 


m relay. 
ay. See 


ps. 
od? 


YES 


Install ECM Breakout Box. Leave the 
ECM disconnected. With the system 
relay removed test for voltage from 
terminal 27 of breakout box to ground. 
Is voltage present? 


Replace the 
System relay. 


OO 


Locate and repair 
short to voltage in 
(GN/O) wire. 


Replace the 
ECM. 


OO) 


Is DTC P1001 present? 


Remove the system relay. 
Test the system relay. See 
Diagnostic Tips. 
Is the relay good? 


See 4.5 INITIAL 


DIAGNOSTIC CHECK: EFI. 


Turn the ignition on and place the 
engine stop switch in the run position. 
Test for voltage from the system relay 
terminal 86 of the fuse block to ground. 
Is battery voltage present? 


Replace the 
system relay. 


Install ECM Breakout Box. Leave the 
ECM disconnected. With the system 

relay removed test for continuity from 
terminal 27 of Breakout Box to ground. 
Is continuity present? 


Locate and repair 
open in (W/BK) wire. 


О 


Test for continuity from terminal 27 of 
Breakout Box to system relay 
terminal 85 of the fuse block. 

Is continuity present? 


Locate and repair 
short to ground in 
(GN/O) wire. 


Locate and 
repair open in 
(GN/O) wire. 


Replace the 
ECM. 


1002418 en 
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DTCs P1003 and P1004 


Is DTC P1003 present? 


Remove the system relay. Test the 
system relay. See Diagnostic Tips. 
Is the relay good? 


Is DTC P1004 present? 


Test for voltage from system Remove the system relay. 
relay terminal 30 of the fuse Replace the Test the system relay. See See 4.5 INITIAL 

block to ground. system relay. Diagnostic Tips. DIAGNOSTIC CHECK: EFI. 

Is battery voltage present? Is the relay good? 


YES NO YES 


Install ECM Breakout Box. Leave the @ 


Install ECM Breakout Box. Leave 
the ECM disconnected. With the 


ECM disconnected. With the system 


relay removed test for continuity from Locate and avstem relày removed test for Replace the 
terminal 52 of Breakout Box to the repair open in а " fion terminal 52 of 4 аре rela 
System relay terminal 30 of the fuse (BE/GY) wire. 9 y y- 
block. Breakout Box to ground. 


? 
Is continuity present? Is voltage present? 


YES 


Replace the Locate and 
| (Y/GN) wire. 


Locate and repair 
short to voltage in 
(Y/GN) wire. 


Replace the 
ECM. 


1с02419 en 
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MISFIRE AT IDLE OR UNDER LOAD 


4.14 


GENERAL 
Misfire at Idle or Under Load 


* Battery condition and connections may also cause misfires. 
See Battery in the service manual for more information. 


* Fuel system problems may also cause misfires. See the 
service manual and then see symptom tables under 
4.5 INITIAL DIAGNOSTIC CHECK: EFI. 


e Mechanical problems with the engine may cause misfires. 
See Section 3 of the service manual for more information. 


e Vehicle modifications including intake and exhaust may 
cause misfires. 


ed02012 


DIAGNOSTICS 

PART NUMBER TOOL NAME Figure 4-29. Spark Tester 
HD-26792 SPARK TESTER 

HD-41404-B HARNESS CONNECTOR TEST KIT 

HD-48637 BREAKOUT BOX Table 4-21. Spark Plug Cables 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


AWARNING 


Wipe up spilled fuel and dispose of rags in a suitable 
manner. An open spark around gasoline could cause a 
fire or explosion, resulting in death or serious injury. 
(00518b) 


1. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


NOTE 
Engine will not spark with both spark plugs removed. When 
checking for spark, use SPARK TESTER (Part No. HD-26792) 
with both plugs installed. 


2. See Figure 4-29. A SPARK TESTER (Part No. HD-26792) 
must be used to verify adequate secondary voltage 
(25,000 volts) at the spark plug. 


a. Turn ignition switch off. 


b. Remove spark plug cable from spark plug. Visually 
check plug condition. 


c. Attach cable to SPARK TESTER (Part No. HD- 
26792). Clip tester to cylinder head bolt. 


d. While cranking engine, watch for spark to jump tester 
gap on leads. 


e. Install and repeat procedure on other spark plug 
cable. 
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LOCATION |LENGTH RESISTANCE 

Front 16.5-17 in. (419-431 mm) 4125-11334 
Ohms 

Rear 34.5-35 in. (876-889 mm) 8625-23334 
Ohms 


3. Perform spark plug cable resistance test. 


a. Remove spark plug cable from spark plug and ignition 
coil. For best results, use needle nose pliers for 
removal/installation on coil. Gently grasp cable as 
close to terminals as possible. 


b. Using an ohmmeter, touch probes to terminals on 
each end of the spark plug cable. 


c. Compare resistance values to Table 4-21. Replace 
cables not meeting specifications. Install and repeat 
procedure on other spark plug cable. 


4. |f carbon tracking is evident on outside of coil towers, 
replace ignition coil and inspect spark plug cables. Cables 
must be clean and tight. Excessive cable resistance or 
faulty connections can cause coil damage. 


5. This test can also be performed by substituting a known 
good coil for one causing the no spark condition. The coil 
does not require full installation to be functional. Verify 
faulty coil by performing resistance test. See ignition coil 
in the service manual. 


6. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), red pin probe and patch cord to relay and gray 
pin probe and patch cord to the ignition coil connector 
[83B]. 
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Figure 4-30. Ignition Coil Circuit Diagram (FLHX, FLHT/C/U, FLTR) 
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Figure 4-31. EFI Circuit (FLHR/C) 
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Table 4-22. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLTR  |16-place Molex (Black) Inner fairing - right side below radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[22] Right handlebar switches FLHR/C  |6-place Molex (Black) Inside headlamp nacelle fork stem nut lock 
plate (right side) 
FLHT/C/U/X | 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left fairing support bracket 
[33] Ignition switch FLHT/C/U |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[141] Fuel pump and fuel level FLHX 4-place Packard Under console on top of fuel tank canopy 
sender FLHT/C/U 
FLHR/C |4-place Packard Top of canopy (under console) 
FLTR 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 


interconnect 
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HOME 


Misfire at Idle or Under Load (Part 1 of 3) 


Is fuel contaminated? 


Drain and flush 
fuel tank. Refill 


with fresh fuel. 


[36] 


Connect Breakout Box. Check resistance 
between terminal 73 of ECM and battery 
negative terminal. 

Is resistance less than 1 ohm? 


Use spark tester to check cables. 
Did spark jump tester lead gap? 


NO 
Locate and repair poor 
ground connection. 


Check for: 
* Faulty, worn or cracked spark plug(s). 
* Plug fouling due to engine mechanical fault. 
* Faulty or poor connection at plug or coil. 


9 


Check resistance of each spark plug cable 
that did not fire the spark tester. 
Also, check for faulty spark plug cable 
connections and wires for carbon tracking. 
Are spark plug cables OK? 


Coils should be free 
of carbon tracking. 
Are they? 


Replace faulty 
spark plug 
cables. 


Switch coil with unit 
known to be good. 


Re-perform spark test. 
Did spark jump gap 


during engine cranking? 


Replace the 
ignition coil. 


Original ignition coil 
is faulty. Replace. 
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Ea 


Go to Misfire At Idle 
or Under Load 
(Part 2 of 3). 


fc02120_en 


HOME 


Misfire at Idle or Under Load (Part 2 of 3) 


Continued from Misfire At Idle or Under Load (Part 1 of 3). 


Measure resistance between system relay 
terminal 87 and terminal A (Y/GN) wire of connector [83B]. 
NOTE 
Depending on relay used relay socket terminal could be shown as 5 or 4C. 
Wiggle harness. 
Is resistance continuously less than 0.5 ohm? 


Reassemble ignition coil and fuel tank. Measure 

voltage drop between battery (positive lead) and 

terminal 87 (negative lead) on system relay with 
engine running. 


NOTE 
Depending on relay used relay socket terminal 
could be shown as 5 or 4C. 
Is voltage drop less than 1.0 volt? 


Find source of 
intermittent and repair. 


Problem is fuel related. 
See symptoms under 
Table 4-6. 


Repeat voltage drop test after moving 
negative lead to terminal 30. 
NOTE 
Depending on relay used relay socket 
terminal could be shown as 3 or 3D. 
With engine running, is voltage drop less 
than 1.0 volt? 


YES 


Replace the 
system relay. 


Repair (BE/GY) 
wire. 


Replace 15 amp 
ECM fuse. 


Repeat voltage drop test after 
moving negative lead to 15 amp 
ECM Fuse (BE/GY) wire. 

With engine running, is voltage drop 
less than 1.0 volt? 


Repeat voltage drop test after 
moving negative lead to 15 amp 
ECM fuse (R) wire. 

With engine running, is voltage 

drop less than 1.0 volt? 


Go to Misfire At Idle or 
Under Load (Part 3 of 3). 


fc02121_en 
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Misfire at Idle or Under Load (Part 3 of 3) 


Continued from Misfire At Idle or Under Load 


(Part 2 of 3). 


Repeat voltage drop test after moving negative 
lead to the 40 amp MAXIFUSE, terminal B. 


With engine running, is voltage drop less than 


1.0 volt? 


Check terminal 
or repair wire. 


40 amp 


Repeat voltage drop test after moving negative lead to 


With engine running, is voltage drop less than 1.0 volt? 


MAXIFUSE, terminal A. 


Check terminal 
or replace 
MAXIFUSE. 
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Repeat voltage drop test after 
moving negative lead to starter 
motor battery terminal. 
With engine running, is voltage 

drop less than 1.0 volt? 


Repair or replace 
the battery cable. 


Repair wire between 
MAXIFUSE and 
starter motor. 


fc02122_en 


HOME 


COMBUSTION ABSENT/INTERMITTENT 


4.15 


GENERAL DIAGNOSTICS 

Diagnostic Trouble Codes P1353, P1356, PART NUMBER TOOL NAME 

P1357, P1358: No Combustion HD-41404-B HARNESS CONNECTOR TEST KIT 
See Figure 4-32. A feedback voltage signal in the secondary HD-48637 BREAKOUT BOX 


ignition circuit detects the presence of combustion each time 
a cylinder fires on ECM terminal 33. For diagnostic purposes, 
this signal is only analyzed under load above 2000 RPM where 
it may be easily measured. Failure to detect combustion at 
high speed and load means one of following conditions exist. 


e  Oylinder is truly misfiring. 


* There is a lack of continuity in the ignition coil secondary 


circuit. 
Table 4-23. Code Description 
DTC DESCRIPTION 
P1353 Front cylinder no combustion 
P1356 Rear cylinder no combustion 
P1357 Intermittent secondary front 
P1358 Intermittent secondary rear 


ed02023 


Figure 4-32. Ignition Coil 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


2. Sparkplugs must be correct Harley-Davidson resistor type 
specified for this model. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes and patch cords. 


4. Perform spark plug cable resistance test. 

a. Remove spark plug cable from spark plug and ignition 
coil. For best results, use a needle nose pliers for 
removal/installation on coil. Gently grasp cable as 
close to terminals as possible. 


b. Using an ohmmeter, touch probes to terminals on 
each end plug wire. 


c. Compare resistance values to Table 4-24. Replace 
cables not meeting specifications. Reinstall and repeat 
procedure on other spark plug cable. 


Table 4-24. Spark Plug Cables 


LOCATION LENGTH RESISTANCE 

Front 16.5-17 in. (419-431 mm) 4125-11334 
Ohms 

Rear 34.5-35 in. (876-889 mm) 8625-23334 
Ohms 
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Figure 4-33. EFI Circuit (FLHX, FLHT/C/U, FLTR) 
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Figure 4-34. EFI Circuit (FLHR/C) 
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Table 4-25. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
Hess FLTR  |16-place Molex (Black) Inner fairing - right side below radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[22] Right handlebar switches FLHR/C |6-ріасе Molex (Black) Inside headlamp nacelle fork stem nut lock 
plate (right side) 
FLHT/C/U/X | 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left fairing support bracket 
[33] Ignition switch FLHT/C/U |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[141] Fuel pump and fuel level FLHX 4-place Packard Under console on top of fuel tank canopy 
sender FLHT/C/U 
FLHR/C |4-place Packard Top of canopy (under console) 
FLTR 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 


interconnect 
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HOME 


DTCs P1353, P1356, P1357, and P1358 (Part 1 of 2) 


Is vehicle 
running properly? 
NO 


Check fuel pressure. See 
the service manual. 

Is fuel pressure 55-62 PSI 

(380-425 kPa)? 


Has vehicle run out 
of fuel recently? 


Clear codes, refill with fresh 
fuel and restart. 
Does code return? 


See 4.12 
FUEL SYSTEM 
ELECTRICAL TEST. 


See 4.14 
MISFIRE AT IDLE 
OR UNDER LOAD. 


Check if spark plug terminal is fully 
connected on spark plug. 


YES NO 


Remove spark plug terminal from 


spark plug. Inspect cable and spark : 
plug terminals for carbon tracking or Seat d 
evidence of a loose terminal. оп spark pug: 
Loose terminal present? 


YES NO 


Go to DTCs P1353, 
slightly to improve connection P1356, P1357, and 
or replace spark plug cable. P1358 (Part 2 of 2). 


Crimp spark plug terminal 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 


fc02202_en 
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HOME 


DTCs P1353, P1356, P1357, and P1358 (Part 2 of 2) 


Continued from DTCs P1353, P1356, P1357, and P1358 
(Part 1 of 2). 


plug center electrode and Breakout Box terminal 33. 


(2) Using Breakout Box, measure resistance between spark 
Is resistance less than 60,000 ohms? 


YES NO 
Check continuity between 


ignition coil terminal B and 
Breakout Box terminal 33. 
Is continuity present? 


Replace the spark plug. 
Is condition still present? 


YE NO 
Replace spark plug cable. System 
Is condition still present? OK. Replace the Check spark plug cable resistance. 
ignition coil. Does resistance meet specifications? 


S 
YES NO | 


Measure resistance between 


: sd Й Replace the 
terminal A and B at ignition coil. System Replace the spark plug 
Is resistance greater than 100k OK. spark plug. cable. 


ohms? 


Replace ECM. OM coll 
Reprogram and learn Е 
Reprogram and learn 
password. 
password. 


\ Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


fc02123_en 
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DTC P0107, P0108, P0112, P0113 


4.16 


GENERAL 


See Figure 4-35. The TMAP sensor provides the functions of 
both an IAT sensor and a MAP sensor in one unit. 


The TMAP sensor is supplied 5 volts from ECM terminal 68 
and sends MAP and IAT signals back to ECM terminals 24 
and 49 respectively. Refer to Table 4-26. 


Table 4-26. Code Description 


DTC DESCRIPTION 
P0107 MAP sensor open/low 
P0108 MAP sensor high 
P0112 IAT sensor voltage low 
P0113 IAT sensor open/high 


TMAP: MAP Signal 


The MAP signal varies in accordance with engine vacuum and 
atmospheric pressure. Changes in atmospheric pressure are 
influenced by weather and altitude. 


TMAP: IAT Signal 


The IAT portion of the TMAP sensor is a thermistor device, 
meaning that at a specific temperature, it will have a specific 
resistance across its terminals. As this resistance varies, so 
does the voltage on terminal 49 of the ECM. 


* At high temperatures, the resistance of the IAT sensor is 
very low, which effectively lowers the signal voltage on 
terminal 49. 


*  Atlow temperatures, the resistance is very high, allowing 
the voltage to rise close to 5 volts. 


The ECM monitors this voltage to compensate for various 
operating conditions. 


1. TMAP 


2. Induction Module 


Figure 4-35. TMAP Sensor Location 
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HOME 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-23738 VACUUM PUMP 

HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 


Diagnostic Tips: MAP Portion of TMAP 
Sensor 


e DTCs P0107 or P0108 will set if the MAP sensor signal 
is out of range. DTC P0108 can only be detected with the 
engine running. 


* MAP sensor output check. Using the VACUUM 
PUMP (Part No. HD-23738), apply a vacuum to the pres- 
sure port of the TMAP sensor. The MAP signal voltage 
should lower as the vacuum is applied. 


“Тһе TMAP and TP sensors are connected to the same 
reference line (+5V Vref). If the reference line goes to 
ground or open, multiple codes will be set (DTCs P0107, 
P0108, P0122, P0123, P1501, and P1502). 


Diagnostic Tips: IAT Portion of TMAP 
Sensor 
Check the following conditions: 


* Poor connection: Inspect ECM and harness connector 
[78] for backed out terminals, improper mating, inoperative 
locks, improperly formed or damaged terminals, poor ter- 
minal-to-wire connection and damaged harness. 


* Perform 4.8 WIGGLE TEST to locate intermittents: If 
connections and harness check out OK, use a DVOM to 
check the IAT sensor voltage reading while moving related 
connectors and wiring harnesses. If the failure is induced, 
then the IAT sensor voltage reading will change. 


* Shifted sensor: Refer to Table 4-27. This table may be 
used to test the IAT sensor at various temperature levels 
in order to evaluate the possibility of a shifted (out-of-cal- 
ibration) sensor which may result in driveability problems. 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire within the 
wire's insulation. 


Diagnostic Notes: TMAP Sensor 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes and patch cords. 


3. Connect BREAKOUT BOX (Part No. HD-48637) to main 
wire harness only (leave ECM disconnected). See 
4.7 BREAKOUT BOX: EFI. 


4. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin socket probes and patch cords. 


5. Replace TMAP sensor. See the service manual. 


Table 4-27. TMAP: IAT Sensor Table 


TEMP °C OHMS VOLTAGE TEMP °F 
-20 15614 4.7 -4 
-10 9426 4.5 14 

0 5887 4.3 32 
10 3791 4.0 50 
20 2511 3.6 68 
25 2063 3.4 77 
30 1715 3.2 86 
40 1200 2.7 104 
50 851 2.3 122 
60 612 1.9 140 
70 446 1.5 158 
80 330 1.2 176 
90 246 1.0 194 
100 186 0.8 212 


em00336 
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Figure 4-36. TMAP Sensor Circuit 
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Table 4-28. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[80] TMAP sensor 4-place Bosch Top of induction module 
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HOME 


DTCs P0107 and P0108 (Part 1 of 2) 


Connect Breakout Box. With ignition switch in 
IGNITION position, measure voltage between 


terminals 24 and 62 on Breakout Box. 


With ignition switch turned to IGNITION, engine OFF, voltage must be between 3.5 and 5.0 
volts. With ignition switch turned to IGNITION, engine running, voltage must be between 1.5- 
3.0 volts at hot idle. 

Does voltage fit specifications? 


YES NO 


Perform 4.8 WIGGLE 
TEST to check for intermittents. 
Are intermittents present? 


Go to DTCs P0107 and 
P0108 (Part 2 of 2). 


Replace TMAP sensor. Clear DTCs and 
road test. 
Did check engine lamp illuminate and 
set DTC P0107 or P0108? 


To identify the source of intermittents, 
Go to DTCs P0107 and P0108 (Part 2 of 2). 
Wiggle harness while watching DVOM. 


YES [№ | 


Install original TMAP sensor. ‘System 
Replace ECM (reprogram, relearn) hele OK 
and road test again to verify. ` 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


fc02124 еп 
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HOME 


DTCs P0107 and P0108 (Part 2 of 2) 


(2) Continued from DTCs P0107 and P0108 (Part 1 of 2). 


Disconnect connector [80B] and check the 5 volt reference 
supply at the TMAP sensor connector [80B]. With ignition 
switch in IGNITION position, measure voltage between 
terminal 3 (R/W) and terminal 1 (BK/GY). 

Is voltage approximately 5.0 Volts? 


YES 


Disconnect connector [78B]. 
OPEN CHECK: Measure resistance 
between TMAP sensor connector [80B] 
terminal 4 and Breakout Box terminal 24. 
Is resistance less than 1.0 Ohm? 


YES NO | 


Locate short to 12 volts on 
(R/W) wire in wire harness. 
Repair as necessary. 


[№ ] 
Less than 4.5V. 


Disconnect connector [78B] to ECM. 
Check continuity between TMAP sensor 
connector [80B] terminal 3 and Breakout 

Box terminal 68. 
Is continuity present? 


Greater than 6V. 


SHORT CHECK: Measure 
resistance between TMAP sensor 
connector terminal 4 and ground. 
Is resistance greater than 1 
megohm? 


Locate and repair 
open on (V/W) wire. 


Locate and repair 
grounded (V/W) wire. 


Replace TMAP sensor. 
See the service manual. 


Clear codes using speedometer self-diagnostics. See 4.6 
‚ SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


| ves NO 


Check resistance between TMAP sensor 
connector [80B] terminal 1 and Breakout 
Box terminal 62. 

Is resistance less than 1.0 Ohm? 


Repair 
open wire. 


| ves NO 


Check resistance between TMAP 
sensor connector [80B] terminal 3 
and Breakout Box terminal 68. 

Is resistance greater than 1 megohm? 


Repair 
wire. 


YES 


Locate and repair 
short between (R/W) 
and (BK/GY) wires. 


Replace ECM. 
Reprogram and learn 


password. 


1с02125 еп 
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HOME 


DTCs P0112 and P0113 (Part 1 of 2) 


Connect ECM to Breakout Box. 


Perform Section 4.8 WIGGLE 
TEST to check for intermittents. 
Are intermittents present? 


Connect Breakout Box to connector [78B] leaving 
ECM disconnected. With engine at room temperature 
60-90° F (16-32° C), use a DVOM to measure 
resistance across terminals 49 and 62 on Breakout 
Box. If engine is warm, refer to Table 4-27. 

Is resistance between 2.0k ohms and 5.0k ohms at 
room temperature? 


Go to DTCs P0112 and 
P0113 (Part 2 of 2). 


While wiggling harness, perform 
steps marked by BOLD ASTERISKS 


under DTCs P0112 and P0113 (Part 2 
of 2) and repair as necessary. 


Disconnect TMAP sensor connector [80]. Turn 
ignition switch to IGNITION position. Using a 
DVOM, measure the voltage between ECM 
terminal 49 (positive) and terminal 62 
(negative) on Breakout Box. 
Is voltage measured approximately 5.0 volts? 


Replace TMAP sensor, clear 
codes and road test. 


Did check engine lamp illuminate 
and set DTC P0112 or P0113? 


Install original TMAP 
sensor, replace ECM, System 
perform password OK. 
learning and road test. 


чо [36] 


Less than 4.7 volts. 


Greater than 5.3 volts. | 


With TMAP sensor disconnected, 
disconnect ECM from Breakout Box. 
Measure resistance between Breakout 
Box terminal 49 and terminal 73. 
Is resistance less than 1 megohm? 


Unplug ECM leaving Breakout Box 
connected at vehicle harness. 
Measure voltage between Breakout 
Box terminal 49 and terminal 73. 
Is voltage 0.0 volt? 


Examine TMAP 
signal wire (LGN/Y) 
for short to voltage 

and repair. 


Repair short to 
ground on 
(LGN/Y) wire. 


Replace ECM. 
Reprogram and 
learn password. 


Replace ECM. 
Reprogram and 
learn password. 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


At some point in the flowchart you may be instructed to jump directly 
to a the box with the bold asterisk. Disregard the asterisk (but not the 
instruction box) if your normal progression through the chart brings 


you to this location. fc02126 en 


4-80 2009 Touring Diagnostics: Engine Management 


HOME 


DTCs P0112 and P0113 (Part 2 of 2) 


Continued from DTCs P0112 and P0113 (Part 1 of 2). 


Disconnect TMAP sensor connector [80B] and examine for damage. 
Is the connector OK? 


YES 


Using a DVOM, measure the resistance between 
TMAP sensor connector [80B] terminal 2 and ECM Repair 

terminal 49 on Breakout Box. connector. 

Is resistance less than 1.0 ohm? 


eL 


| ves 
* Using a DVOM, measure the resistance between = үү" 
ТМАР sensor connector [80B] terminal 1 and ECM Examine (LGN/Y) wire in 
р harness for open circuit 
terminal 62 on Breakout Box. and repair 
Is resistance less than 1.0 ohm? patr 


[№ | 


Using а DVOM, measure the resistance between 
ECM terminal 49 and terminal 62 on Breakout Box. 
Is resistance greater than 1.0 megohm? 


Examine (BK/GY) wire in harness 
for open circuit and repair. 


Using a DVOM, measure the resistance between Examine (LGN/Y) and 
* ECM terminal 49 on Breakout Box and ground (BK/GY) Wires in harness 
Is lesa reater than 1.0 me ehm? | for short between these 

g ` 9 - two circuits and repair. 


YES 


Remove TMAP sensor and measure resistance 
across the terminals of the TMAP sensor directly. Examine harness for 
With sensor ambient temperature between 60-90? short to ground and 
F (16-32? C), is resistance between 2.0k ohms and repair. 

5.0k ohms? 


Perform 4.8 WIGGLE TEST 

on steps marked with a BOLD 1. 
ASTERISK above to locate intermittents. 

i sensor. 
Repair as necessary. 


Clear codes using speedometer self-diagnostics. See At some point in the flowchart you may be instructed to jump directly 
£ 4.6 SPEEDOMETER SELF-DIAGNOSTICS. Confirm ж to a the box with the bold asterisk. Disregard the asterisk (but not the 
<= ¥/ proper operation with no check engine lamp. instruction box) if your normal progression through the chart brings 


you to this location. 


fc02127 en 
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HOME 


DTC P0117, P0118 


4.17 


GENERAL DIAGNOSTICS 

ET Sensor PART NUMBER TOOL NAME 

The ECM supplies and monitors a voltage signal to terminal HD-41404-B HARNESS CONNECTOR TEST KIT 
51 to one side of the ET sensor. The other side of the ET HD-48637 BREAKOUT BOX 

sensor is connected to a common sensor ground. The sensor 

ground is controlled through the ECM at terminal 61. Diagnostic Tips 


The ET sensor is a thermistor device, which means that at a 
specific temperature it will have a specific resistance across 
its terminals. As this resistance varies, so does the voltage 
terminal 51. 


*  Athigh temperatures, the resistance of the sensor is very 
low, which effectively lowers the signal voltage on terminal 
51. 


* А low temperatures, the resistance is very high, allowing 
the voltage to rise close to 5.0 volts. 


The ECM monitors this voltage to compensate for various 
operating conditions. 


Table 4-29. Code Description 


DTC DESCRIPTION 
P0117 ET sensor voltage low 
P0118 ET sensor open/high 


Table 4-30. ET Sensor Table 


DEG °C OHMS COLD V HOT V DEG °F 
-20 28144 4.4 -4 
-10 15873 4.0 14 

0 9255 3.5 32 
10 5571 2.9 50 
20 3457 2.3 68 
25 2750 2.0 77 
30 2205 1.8 86 
40 1442 1.3 4.2 104 
50 965 1.0 3.9 122 
60 661 3.6 140 
70 462 3.2 158 
80 329 2.8 176 
90 238 2.4 194 
100 175 2.0 212 
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e Once the engine is started, the ET voltage should rise 
steadily. 


* An intermittent may be caused by a poor connection, 
rubbed through wire insulation or an inoperative wire inside 
the insulation. 


Check the following conditions: 


* Poor connection: Inspect ECM and harness connector 
[78] for backed out terminals, improper mating, inoperative 
locks, improperly formed or damaged terminals, poor ter- 
minal-to-wire connection and damaged harness. 


* Perform 4.8 WIGGLE TEST to locate intermittents: If 
connections and harness check out OK, use a DVOM to 
check the ET sensor voltage reading while moving related 
connectors and wiring harness. If the failure is induced, 
the ET sensor voltage reading will change. 


*  Shifted sensor: Refer to Table 4-30. This table may be 
used to test the ET sensor at various temperature levels 
in order to evaluate the possibility of a shifted (out-of-cal- 
ibration) sensor which may result in driveability problems. 


NOTE 


All voltage and resistance values are approximate (+ 20%). 
Measure ET sensor resistance between ECM terminal 51 and 
system ground ECM terminal 61. 


Diagnostic Notes: ET Sensor 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) to EFI 
wire harness only (leave ECM disconnected). See 
4.7 BREAKOUT BOX: EFI. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes and patch cords. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray socket probes and patch cords. 


4. Replace ET sensor. See the service manual. 


em00339 


78A] [78B 
ECM [78A] [78B] ET 
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> 
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Бу Sensor Ground-1 |61 || 61 Е ВКЛ 


Figure 4-37. ЕТ Sensor Circuit 


Table 4-31. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
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HOME 


DTCs P0117 and P0118 (Part 1 of 2) 


Connect Breakout Box to connector [78B] 
leaving ECM disconnected. With engine ambient 
temperature between 60-90° F (16-32°C), 
© use a DVOM to measure resistance across 
terminals 51 and 61 on Breakout Box. If 
engine is warm, refer to Table 4-30. 
Is resistance between 2.0k ohms and 5.0k ohms? 


Connect ECM to Breakout Box. 
Perform 4.8 WIGGLE TEST to check 
for intermittents. 
Intermittents present? 


Go to DTCs P0117 and 
P0118 (Part 2 of 2). 


Disconnect ET sensor connector [90]. 
Turn ignition ON. Using a DVOM, measure 
the voltage between terminal 51 (positive) and 
terminal 61 (negative) on Breakout Box. 

Is voltage approximately 5.0 volts? 


While wiggling harness, perform 
steps marked by BOLD ASTERISKS 
under DTCs P0117 and P0118 (Part 2 
of 2). Repair as necessary. 


Less than 4.7 volts. 


With ET sensor disconnected, 
disconnect ECM connector [78B]. 
Measure resistance between terminal 
51 and terminal 61. 

Is resistance less than 1 megohm? 


—__1—— 


| YES [№ | YES | NO [ ves 


Greater than 5.3 volts. 


Unplug ECM leaving Breakout Box connected 
at vehicle harness. Measure voltage between 
terminal 51 and terminal 61. 

Is measured voltage, 0.0 volt? 


Replace ET sensor, clear codes 
and road test. 
Did check engine lamp illuminate 
and set DTC P0117 or P0118? 


z 


о | 


Examine ET sensor 
signal wire (PK/Y) for 
short to voltage and 
repair. 


Install original ET 
sensor, replace ECM, 
perform password 
learning and road test. 


Repair short to Replace ECM. 
ground on Reprogram and Reprogram and 
(PK/Y) wire. learn password. learn password. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


At some point in the flowchart you may be instructed to jump directly to a the box with the bold 
asterisk. Disregard the asterisk (but not the instruction box) if your normal progression through 
the chart brings you to this location. 


1с02128 en 
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HOME 


DTCs P0117 and P0118 (Part 2 of 2) 


Continued fro. 
P0118 


m DTCs P0117 and 
(Part 1 of 2). 


Disconnect ET sensor connector 
[90B] and examine for damage. 
Is the connector OK? 


Is resistance less than 1.0 ohm? 


Using a DVOM, measure the resistance 
between ET sensor connector [90B] terminal A 
and ECM terminal 51 on Breakout Box. 


Repair 
connector. 


YES 


Using a DVOM, measure the resistance 
between ET sensor connector [90B] terminal 
B and ECM terminal 61 on Breakout Box. 


Is resistance less than 1.0 ohm? 


Examine (PK/Y) wire in 
harness for open circuit 
and repair. 


Using a DVOM, measure the resistance 
between ECM terminal 51 and terminal 73 


on Breakout Box. 


Is resistance greater than 1.0 megohm? 


Examine (BK/W) wire in 
harness for open circuit 
and repair. 


Using a DVOM, measure the resistance 


between ECM terminal 51 on Breakout Box 


and ground. 
Is resistance greater than 1.0 megohm? 


YES 


Examine (PK/Y) and 
(BK/W) wires in harness 
for short between these 
two circuits and repair. 


[№] 


Remove ET sensor and measure resistance 
across the terminals of the ET sensor directly. 
With sensor ambient temperature between 60- 

90° F (16-32°C), is resistance between 2.0k 


ohms and 5.0k ohms? 


Examine harness for 
short to ground and 
repair. 


Perform 4.8 WIGGLE TEST on steps 
marked with a BOLD ASTERISK above 
to locate intermittents. Repair as 
necessary. 


through the chart brings you to this location. 


Replace the 
ET sensor. 


Clear codes using speedometer self-diagnostics. See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 


At some point in the flowchart you may be instructed to jump directly to a the box with the 
bold asterisk. Disregard the asterisk (but not the instruction box) if your normal progression 
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HOME 


DTC P0120, P0122, P0123, P0220, P0222, P0223 


GENERAL 


See Figure 4-38. A dual TPS is integrated into the TCA, 
mounted to the induction module. 


Within the TCA, a set of potentiometers are designated as TPS 
(TPS1 and TPS2). The ECM drives the motor in the TCA to 
open and close the throttle plate based on the signals from the 
twist grip sensor. The TPS (TPS1 and TPS2) send signals 
back to the ECM based on throttle plate position to verify the 
throttle plate movement. 


The ECM supplies a 5.0 volt signal from terminal 50 of con- 
nector [78] to TPS1 and TPS2. The signals from TPS1 and 
TPS2 are sent back to the ECM connector [78] terminals 37 
and 36 vary in voltage according to actual throttle plate position. 


The two TP sensors work opposite each other. When one 
sensor reads high, the other reads low. The sum of TPS1 and 
TPS2 signals should measure around 5.0 volts. 


Refer to Table 4-32 for defect codes associated with TPS1 and 
TPS2 of the TCA. See Figure 4-39 for TCA (TPS1 and TPS2) 
circuitry diagram. 


Table 4-32. Code Description 


-— 2 
ed01264 


1. TCA 
2. Induction module 


Figure 4-38. Throttle Control Actuator (TCA) Location 


DTC DESCRIPTION 
P0120 TPS1 range error 

P0122 TPS1 low/open 

P0123 TPS1 high 

P0220 TPS2 range error 

P0222 TPS2 low/open 

P0223 TPS2 high 
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DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 


Diagnostic Tips 
Check the following conditions: 


* Poor connection: Inspect ECM and harness connector 
[78] for backed out terminals, improper mating, inoperative 
locks, improperly formed or damaged terminals, poor ter- 
minal-to-wire connection and damaged harness. 


* Perform 4.8 WIGGLE TEST to locate intermittents: If 
connections and harness check out OK, use a DVOM to 
check the TPS voltage reading while moving related con- 
nectors and wiring harnesses. If the failure is induced, 
then TPS voltage will change. 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire within the 
wire insulation. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


HOME 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- cords. 
41404-B), purple pin probes, socket probes and patch 


em00337 
Twist Grip Sensor 


elie | 


[224A]\) [6 54321 Throttle 
[224B] Y [654321 Control Actuator 
Ши ШЕ 
Ешхұш>> < 
1-7 
[204A], |654321 [211А] [6 5 43 2 1 
СС [2118] У [8 5 4 3 2 1 
OQzzz- -N-H- NH H и 
262250 zoctoxz 
аана 25255% 


[78A] [78B] 
ЕСМ ae 


КІ ЕН! 
П ИЛИШ... 


Throttle Control Actuator HI |29 |29 ЕВК/О 
Throttle Control Actuator LO |30 ||30 Е BK/PK 


Throttle Position Sensor-2 |36 ||36 ШВМ/В 
Throttle Position Sensor-1 |37 ||37 BBN/V 


Twist Grip Sensor-2 |39 139 E V/Y 
Vehicle Speed Input |40 ||40 EW/GN 


5V Sensor Power-1 [50 ||50 E ВМО 


Jiffy Stand Sensor |56 56 № GN/BN 


65B] [65A] 

Twist Grip Sensor-1 |59 ||59 № BE/GN [ 

Р << 

5V Sensor Ground-1 |61 ||61 EBK/W BN/O mj 1 |[ 1 Vehicle 
5V Sensor Ground-2 |62 ||62 Е BK/GY m - жама 2 |} 2 L liny Speed 


Vehicle Speed Ground |64 ||64 Е BK/Y BKY з || з Sensor 


5V Sensor Power-2 |68 ||68 E R/W 


Ground |73|| 73 M BK/GN 


Q 

Ф 

Ф 

2 

Ш] 
BN/O 
GN/BN 
BK/GN 


Ground 


[1338] Д 
Jiffy Stand 
Sensor 
(HDI only) 


Figure 4-39. TCA Circuit 
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Table 4-33. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used) 
HDI: Rear of lower front frame cross- 
member 
[204] TGS harness FLHT/C/U/X |6-place Molex (black) Inner fairing - right radio support bracket 
FLTR 6-place Molex (black) Inner fairing - right side below radio 
FLHR 6-place Molex (black) Inside headlamp nacelle, fork stem nut 
lock plate 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side of 
handlebar) 
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HOME 


DTCs P0120 and P0220 


Turn ignition switch on with the engine stop switch in the 

RUN position. With DVOM measure the voltage on 

terminals 36 and 37 (+) and terminal 61 (-) of the 
Breakout Box. 


Clear the DTCs. Start the engine. 
Open and close throttle. 
Does DTC P0120 or P0220 reset? 


Turn off the engine. Install Breakout Box (HD-48637). 


Refer to 
Diagnostic 
Tips. 


Is combined voltage approximately 5 Volts? 


Hold throttle wide open. Measure voltage on 
terminals 36 and 37 of Breakout Box. 
Is combined voltage approximately 5 Volts? 


YES 


Test voltage on terminal 36 of Breakout 
Box. Slowly push throttle plate open. 
Does voltage gradually decrease as the 
throttle plate is opened? 


Test voltage on terminal 37 of 
Breakout Box. Slowly push 
throttle plate open. 

Does voltage gradually increase 
as the throttle plate is opened? 


Replace 
throttle 
control 

actuator. 


Қ B: Б Replace throttle 
prog control actuator. 
relearn password. 


Replace throttle 
control actuator. 


Hold throttle wide open. Measure voltage 
on terminals 36 and 37 of Breakout Box. 
Is combined voltage approximately 5 
Volts? 


Test for continuity to ground at Measure voltage at terminal 50 
terminal 1 of connector [211B]. of Breakout Box. 
Is continuity present? Is voltage approximately 5 Volts? 


Replace ECM. 
Reprogram and 
relearn password. 


Repair high 
resistance or open. 


Replace throttle Repair 
control actuator. open. 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
/ operation with no check engine lamp. 
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HOME 


DTCs P0122 and P0222 (Part 1 of 2) 


Clear the DTCs. Start the engine. Quickly 
fully open and close the throttle. 
Did both DTC P0122 and P0222 reset? 


YES 


Install Breakout Box. Turn ignition switch 
to IGNITION with the engine stop switch 
in the RUN position. Test for voltage on 
Breakout Box terminal 50. 
Is voltage approximately 5 Volts? 


Go to DTCs P0122 and 
P0222 (Part 2 of 2). 


Turn ignition switch off. Test terminal 50 
circuit (BN/O) for a short to ground. 
Is short to ground present? 


Test Breakout Box terminal 61 


for continuity to ground. 
Is continuity present? 


YES (мо | | ves NO 
| 


Disconnect the TCA connector |2111. Turn 


ignition switch on with the engine stop Repair short to 
switch in the RUN position. Test for voltage ae ground in (BN/O) Pv 
on terminal 5 of connector [211B]. ` wire. ` 
Is voltage approximately 5 Volts? 
Test terminal 1 of 
connector [211B] for Repair open 
continuity to ground. in (BN/O) wire. 
Is continuity present? 
Replace Repair open 
TCA. in (BK/W) wire. 
1с02204 en 
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HOME 


DTCs P0122 and P0222 (Part 2 of 2) 


Continued from DTCs P0122 and P0222 (Part 1 of 2). 
Did either one of the DTC's reset? 


Did DTC P0122 
reset? 


YES 


Install Breakout Box. Turn 
ignition switch to IGNITION with 
the engine stop switch in the 


RUN position. Test for voltage 
on terminal 37. 
Is voltage above 0.4V? 


О 


[ves] [5 


Disconnect connector 
[211]. Test for continuity 
between terminal 37 of the 
Breakout Box and terminal 
6 of connector [211B]. 

Is continuity present? 


Slowly push the 
throttle plate open. 
Does the voltage 
steadily increase to 
at least 4.8V? 


Refer to 
Diagnostic Tips. 


Install Breakout Box. Turn 
ignition switch to IGNITION 
with the engine stop switch in 


the RUN position. Test for 
voltage on terminal 36. 
Is voltage at least 4.8V? 


YES NO 


Slowly push the throttle 
plate open. 

Does the voltage steadily 
decrease but does not drop 
below 0.4V at wide open 
throttle? 


Disconnect connector [211]. Test 
for continuity between terminal 
36 of the Breakout Box and 
terminal 4 of connector [211B]. 
Is continuity present? 


YES 


YES [ NO | 


Rep! Replace 
TCA. 


Replace Repair 
ECM. open. 


Repair 
open. 


fc02130_en 


Replace Replace Replace 
TCA. TCA. TCA. 
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HOME 


DTCs P0123 and P0223 


Clear the DTCs. Start the engine. Quickly 
fully open and close the throttle. 
Did both DTC P0123 and P0223 reset? 


o | 


Disconnect connector [211]. 
Clear the DTCs. Turn the 
ignition switch to IGNITION 
with the engine stop switch in 

the RUN position. 


Did either one of 


the DTCs reset? 


Did the codes reset? 


NO YES 


Replace ECM 


Install Breakout Box. Turn 
ignition switch to IGNITION with 
the engine stop switch in the 
RUN position. Disconnect 
connector [211]. Test for voltage 
on terminal 37 on Breakout Box. 
Is voltage above 4.8V? 


Disconnect ECM. Test for 
voltage on terminal 37 of 
Breakout Box. 

Is voltage above 4.8V? 


Replace 
TCA. 


. short Replace 
0 voltage on ECM. 


(BN/V) wire. 
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Did DTC P0123 Refer to 
Replace TCA. А ee 
cien iam reset? Diagnostic Tips. 
YES NO 


Install Breakout Box. Turn ignition 
Switch to IGNITION with the engine 
stop switch in the RUN position. 


Disconnect connector [211]. Test for 
voltage on terminal 36. 
Is voltage above 4.8V? 


NO 


Replace 
TCA. 


Disconnect ECM. Test 
for voltage on terminal 
36 of Breakout Box. 
Is voltage above 4.8V? 


Repair short 
to voltage on 
(BN/R) wire. 


Replace 
EOM. 
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HOME 


DTC P0131, P0132, P0134, P0151, P0152, P0154 


4.19 


GENERAL DIAGNOSTICS 
Oxygen Sensor PART NUMBER TOOL NAME 
See Figure 4-40. The O2 sensor provides a signal to the ECM HD-48637 BREAKOUT BOX 
which indicates whether the engine is running rich or lean. HD-48650 DIGITAL TECHNICIAN II 
e DTC P0131 (front) or P0151 (rear) is set when the ECM Di ic TI 

detects an excessively lean condition for a specified length lagnostic Tips 


of time. DTCs may also set if O2 sensor fails. 


e DTC P0132 (front) or P0152 (rear) is set when the ECM 
detects an excessively rich condition for a specified length 
of time. DTCs may also set if O2 sensor fails. 


e DTC P0134is set when the front O2 sensor circuit is open 
or sensor is too cold to respond. A DTC P0154 is set when 
the rear O2 sensor circuit is open or sensor is too cold to 
respond. 


When the air/fuel mixture is ideal, approximately 14.6 parts air 
to 1 part fuel, the voltage measured at the sensor terminals 
will average 0.45V. Note that the sensor return is elevated 
0.75V above vehicle ground. 


Table 4-34. Code Description 


DTC DESCRIPTION 
P0131  |Front O2 sensor low or engine running lean 
P0132 | Engine running rich 
P0134  |Front O2 sensor open/not responding/high 
P0151  |Rear O2 sensor low or engine running lean 
P0152 Engine running rich 
P0154  |Rear O2 sensor open/not responding/high 


ed02059 


Figure 4-40. Oxygen Sensor 


DTCs for the O2 sensor may be seen during the vehicle break- 
in period. The O2 sensor diagnostic codes will not illuminate 
the check engine lamp for current or historic codes and will 
only be indicated by DIGITAL TECHNICIAN II (Part No. HD- 
48650) or speedometer self-diagnostics. If the diagnostic codes 
are reported during the break-in period, clear or ignore the 
codes until the break-in period is completed. All historic O2 
sensor diagnostic codes are to be ignored and cleared. 


The DVOM displays the signal from the O2 sensor in volts. 
This voltage will have an average value tending towards lean, 
rich or ideal value depending on operating temperature of the 
engine, engine speed and throttle position. An open/short to 
voltage or short to ground in the (PK/O) wire (front) and 
(PK/GN) wire (rear) will cause the engine to run rich (short to 
ground) or lean (short to voltage) until fault is detected. Once 
fault is detected, vehicle will run in open loop. 


Check for the following conditions: 


* Poor connection: Inspect the ECM harness connector 
[78], fuel injector connectors [84, 85] and O2 sensor con- 
nector wiring for backed out terminals, improper mating, 
inoperative locks, improperly formed or damaged ter- 
minals, poor terminal-to-wire connection and damaged 
harnesses. 


*  Dirty/stuck open injectors: The motorcycle may run lean 
(dirty/clogged injectors) or rich (stuck open injectors) if 
there are injector problems. This could also cause poor 
fuel economy and performance. 


* Loose oxygen sensor: If the O2 sensor is loose, engine 
performance may be affected. This could also show up 
as a slow changing O2 sensor voltage. 


*  Loose/leaking exhaust: This can cause a poor ground 
connection for the sensor or allow fresh air into the exhaust 
system. If fresh air enters exhaust system, the O2 sensor 
will read a lean condition, causing the system to go rich. 


* Engine misfire: See 4.14 MISFIRE AT IDLE OR UNDER 
LOAD. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect a BREAKOUT BOX (Part No. HD-48637) between 
EFI wire harness and ECM before measuring voltage. See 
4.7 BREAKOUT BOX: EFI. 


2. 4.25 Volts is typical for a cold engine. Once the O2 sensors 
are up to operating temperature, typical voltage is 0-0.9 
Volts. 


3. See Intake Leak Test in the service manual. 
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a“ ECM [78A] [78B] 


>> 


Rear O2 Sensor |46 || 46 № PK/GN 


О2 Return |48 || 48 EB BK/BN 


Front O2 Sensor |66 || 66 [№ PK/O 


ба об 
үу É à = d 
[137B] J| [1 2 [138B] Д 
Rear Front 
O2 Sensor O2 Sensor 
Figure 4-41. Oxygen Sensor Circuit Diagram 
Table 4-35. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 
[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 
frame downtubes 
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HOME 


DTCs P0131, P0132, P0134, P0151, P0152, and P0154 (Part 1 of 2) 


Disconnect O2 sensor from harness. Connect DVOM to terminal 66 (front, +) 
and terminal 48 (-), terminal 46 (rear, +) and terminal 48 (-) of connector [78]. Turn 


ignition switch to IGNITION position. Observe O2 sensor voltage. 
Is it approximately 5.0 Volts? 


NO. 
0.0 volt. 


NO. 
Greater than 5.0 Volts. 


Install Breakout Box leaving 
ECM [78] disconnected 
from the Breakout Box. 

Is voltage present? 


Install Breakout Box leaving ECM [78] 
disconnected from the Breakout 
© Box. Measure continuity to ground on 
terminal 66 (front) or terminal 46 (rear). 
Is continuity present? 


[—— —34À 


YES NO YES NO 


Go to DTCs P0131, 
P0132, P0134, P0151, 
P0152, and P0154 
(Part 2 of 2). 


СЫ d - Inspect (PK/O) (front) 
care ane Теріп and/or (PK/GN) (rear) 
short to ground on Replace ECM. wire for short to Replace ECM. 


(PK/O) (front) and/or 


(PK/GN) (rear) wire voltage and repair. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper fc02429 en 
operation with no check engine lamp. 
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HOME 


DTCs P0131, P0132, P0134, P0151, P0152, and P0154 (Part 2 of 2) 


Continued from DTCs P0131, P0132, P0134, P0151, P0152, and P0154 (Part 1 of 2). 


Turn ignition switch off and reconnect O2 sensor. Turn ignition switch to IGNITION 


position and start engine. Allow engine to reach operating temperature. 


With engine idling, does voltage at terminal 66 (+) and terminal 48 (-) (front) and 
terminal 46 (+) and terminal 48 (-) (rear) fluctuate between 0.0 and 1.0 Volt? 


NO 
0.0-0.4 Volt. 


Perform fuel pressure test. 
See the service manual. 
Is pressure too low? 


Repair low 
pressure 
problem. See the 
service manual. 


Check for restricted 
fuel filter or fuel line. 
Is a restriction 
present? 


[ves [56] 


Check for air leaks 
at induction 
module. 

Air leak present? 


Replace fuel 


line or fuel 


filter. 


Repair. 


NO 


0.6-1.0 Volt. 


Perform fuel pressure test. 
See the service manual. 
Is pressure too high? 


Check for 
Replace the injectors stuck 
fuel open. See 
pressure 4.20 DTC P0261, 
regulator. P0262, P0263, 
P0264. Retest. 
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NO 
Slow or no change. 


Check continuity between 
terminal 66 [78] (front) and 
terminal 1 [138] (front) or 
terminal 46 [78] (rear) and 
terminal 1 [137] (rear). 
Is continuity present? 


YES (мо | 


Repair open оп 
(PK/O) (front) 
and/or (PK/GN) 
(rear) wire. 


Replace the 
O2 sensor. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


Check for intermittents 


by performing wiggle 
test. See 4.8 WIGGLE 
TEST. 
Are intermittents 
present? 


YES NO 
I 


Replace O2 
sensor. 
Clear codes and 
road test. Check 
for DTCs. Did O2 
sensor set 
a P0131, P0132, 
P0134, P0151, 
P0152 or P0154? 


Repair as 
necessary. 


Install original O2 
sensor and 
replace ECM. 
Road test again 
to verify. 


System 
now OK. 


1002428 en 


HOME 


DTC P0261, P0262, P0263, P0264 


4.20 


GENERAL 


Fuel Injectors 


The fuel injectors are solenoids that allow pressurized fuel into 
the intake tract. The injectors are timed to the engine cycle and 
triggered sequentially. The power for the injectors comes from 
the system relay. The system relay also provides power for 
the fuel pump and the ignition coil. The ECM provides the path 
to ground to trigger the fuel injectors. 


NOTE 


ECM fuse and system relay failures or wiring harness problems 
will cause 12 volt power to be lost to both fuel injectors, ignition 
coils and fuel pump. 


Table 4-36. Code Description 


DTC DESCRIPTION 

P0261 Front injector open/low 

P0262 Front injector high 

P0263 Rear injector open/low 

P0264 Rear injector high 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-34730-2C FUEL INJECTOR TEST LAMP 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Seethe service manual for all service information. 


2. Use FUEL INJECTOR TEST LAMP (Part No. HD-34730- 
2C). See Figure 4-42. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probe and patch cord. 


4. Connect a BREAKOUT BOX (Part No. HD-48637) between 
EFI wire harness and ECM. See 4.7 BREAKOUT BOX: 
EFI. 


ed02060 


rá 


Figure 4-42. Fuel Injector Test Lamp (Part No. HD-34730-2C) 
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Figure 4-43. 
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Fuel Injector Circuit (FLHX, FLHT/C/U, FLTR) 
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Figure 4-44. Fuel Injector Circuit (FLHR/C) 
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Table 4-37. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
Hess FLTR  |16-place Molex (Black) Inner fairing - right side below radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[22] Right handlebar switches FLHR/C |6-ріасе Molex (Black) Inside headlamp nacelle fork stem nut lock 
plate (right side) 
FLHT/C/U/X | 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left fairing support bracket 
[33] Ignition switch FLHT/C/U |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[141] Fuel pump and fuel level FLHX 4-place Packard Under console on top of fuel tank canopy 
sender FLHT/C/U 
FLHR/C |4-place Packard Top of canopy (under console) 
FLTR 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 


interconnect 
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DTCs P0261, P0262, P0263, and P0264 (Part 1 of 3) 


Is wire bail on connector securely 


attached to the fuel injector? 


YES 


Using Fuel Injector Test 
Lamp crank engine. 
Does test lamp flash? 


YES 


Recheck connections. 
Perform 4.8 WIGGLE 
TEST to check for intermittents. 
Are intermittents present? 


Check terminal A (Y/GN) wire on injector 


Is voltage equivalent to battery voltage for 2 


connector to ground. 


seconds after ignition? 


YES 


Measure resistance of 
suspect injector across 
injector terminals. 

Is resistance 
10.0-25.0 Ohms? 


Repair the 
intermittent. 


Check for loose 
or corroded terminals 
in harness. 


Replace the 
injector. 


/ operation with no check engine lamp. 


Go to DTCs P0261, 
P0262, P0263, and 
P0264 (Part 2 of 3). 


Check for battery voltage at 
terminal 87 of system relay during 
first 2 seconds after IGNITION. 
Is the correct voltage present? 
NOTE 

Depending on relay used relay 
socket terminal could be shown 
as 5 or 4C. 


YES 


System relay OK. Measure 
resistance between terminal 87 of 
system relay and terminal A 
(Y/GN) wire at injector connector. 
Resistance less than 0.5 Ohm? 
NOTE 
Depending on relay used relay 
socket terminal could be shown 

as 5 or 4C. 


Perform 4.8 WIGGLE 
TEST to check for intermittents. 
Repair as necessary. 


Go to DTCs P0261, 
P0262, P0263, and 
P0264 (Part 3 of 3). 


Find and repair 
bad connection 
or open wire. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
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DTCs P0261, P0262, P0263, and P0264 (Part 2 of 3) 


Continued from DTCs P0261, P0262, P0263, and Continued from DTCs P0261, P0262, P0263, and 
P0264 (Part 1 of 3). P0264 (Part 1 of 3). 
(з) DTC P0261 or P0262. DTC P0263 or P0264. 
Measure resistance between Breakout Box terminal Measure resistance between Breakout Box terminal 
© 28 (W/Y) wire and terminal B of front injector 23 (GN/GY) wire and terminal B of rear injector 
connector [84B]. connector [85B]. 


Is resistance 
less than 0.5 Ohm? 


NO 


Check for continuity between 
terminal 73 and ground. 
Is continuity present? 


Front injector codes: Check continuity between terminals 28 
and 73. 
or Repair open. 
Rear injector codes: Check continuity between terminals 23 
and 73. 
Is continuity present? 


Check for voltage with key on. 
Front injector codes: Check 
Breakout Box terminal 28. 
Rear injector codes: Check 
Breakout Box terminal 23. 
Is voltage present after 2 
seconds? 


Repair short 
to ground. 


Repair short 
to voltage. 


Replace ECM. Reprogram 
and learn password. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 
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DTCs P0261, P0262, P0263, and P0264 (Part 3 of 3) 


Continued from DTCs P0261, P0262, P0263, and P0264 (Part 1 of 3). 


Check for battery voltage at terminal 30 of the system relay. 
Is battery voltage present? 
NOTE 
Depending on relay used relay socket terminal could be shown as 3 or 3D. 


YES 


© Check for battery voltage at terminal 86 of the 


system relay. Find and repair open 
Is battery voltage present? on (BE/GY) wire 
NOTE between system fuse 
Depending on relay used relay socket terminal and system relay. 


could be shown as 1 or 4D. 


Measure resistance between terminal 86 of 
the system relay and ECM terminal 73 on 
Breakout Box. 
Is resistance less than 0.5 Ohm? 
NOTE 
Depending on relay used relay socket terminal 
could be shown as 1 or 4D. 


See 4.10 No 
ECM Power. 


Measure resistance between terminal 85 of 
the system relay and ECM terminal 27 on 
Breakout Box. Find and repair 
Is resistance less than 0.5 Ohm? open on (W/BK) 
NOTE wire. 
Depending on relay used relay socket terminal 
could be shown as 2 or 3C. 


Install known good relay. Find and repair 
Does fuel pump run for first open on (GN/O) 
2 seconds after ignition? wire. 


Reinstall original system 
relay. Replace ECM. 
Reprogram and learn 

password. 


Replace the 
system relay. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 
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DTC P0373, P0374 


GENERAL 


CKP Sensor 


If the CKP sensor signal is weak or absent, DTC P0373 or 
P0374 will be set. 


Table 4-38. Code Description 
DTC DESCRIPTION 
P0373 CKP sensor intermittent 


P0374 CKP sensor synch error 
NOTE 
If signal is not detected or cannot synchronize (DTC P0374), DIAGNOSTICS 
| ill not start. 
Н PART NUMBER TOOL NAME 
m HD-41404-B HARNESS CONNECTOR TEST KIT 

HD-48637 BREAKOUT BOX 
Diagnostic Tips 


Lez 


((! 


1. Voltage regulator [77] 
2. Stator [47] 


Figure 4-46. Voltage Regulator (Left Side View) 
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Engine must be cranked for more than five seconds without 
CKP sensor signal to set a DTC. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) to ECM 
wire harness only (leave ECM disconnected). See 
4.7 BREAKOUT BOX: EFI. 


2. One megohm is very high resistance. Some meters read 
OL. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), brown socket probes and patch cords. 


4. Fortesting purposes, install sensor without running wiring 
along normal path. Disconnect and route wiring properly 
if system is now OK. 


em00356 ECM [78A] [78B] CKP 
>> Sensor 
Q 
І 
[79A]\) | 1 2 
[79B]Y [1 2 
WW 
Tod 
Crank Position Sensor |43 ||43 № BK 
Crank Position Sensor (+) |63||63 II В 
Figure 4-47. CKP Sensor Circuit 
Table 4-39. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
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DTCs P0373 and P0374 


Connect Breakout Box to harness only, leaving ECM disconnected. Measure 
resistance between terminals 63 and 73 and between terminals 43 and 73 on 
Breakout Box. 


Ө Is resistance more than 1 megohm? 


YES 


Check for intermittent connection, pinched or 
damaged wires, and loose CKP sensor fasteners. 


[ vo | 


Disconnect connector [79]. Leaving ECM disconnected, 
measure resistance between terminals 43 and 73 and 
terminals 63 and 73 on Breakout Box. 


Were any conditions found? 


Repair as 
necessary. 


Connect DVOM to terminals 
43 and 63 on Breakout Box, 


crank engine. 


Does DVOM read 1.0 VAC 
minimum during cranking? 


Is resistance less than 1 megohm? 


Repair short to 
ground on (R) or 
(BK) wire between 
connectors [78B] 
and [79B]. 


Rep! 
CKP sensor. 
See the service 
manual. 


YES 


With DVOM still connected, check for 
intermittents using 4.8 Wiggle Test. 
Are intermittents present? 


Repair as 
necessary. 


Install known 
good CKP sensor. 
Clear codes and 
retest. 

Did DTC P0373 or 
P0374 reset? 


Reinstall original 
CKP sensor. 
Replace the ECM. 
Reprogram and 
learn password. 


4-106 2009 Touring Diagnostics: Engine Management 


Replace the 
CKP sensor. 


(хо | 
Connect DVOM at terminals 1 
and 2 of connector [79A]. 


Does DVOM read 1.0 VAC 
minimum while cranking? 


Check for continuity between 
terminal 1 of connector [79B] 


and terminal 63 on Breakout 
Box. 
Is continuity present? 


Replace CKP sensor. 
See the service 
manual. 


Repair open on (BK) wire 
between terminal 2 of 
connector [79B] and 

terminal 43 of connector 

[78B]. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper operation 
with no check engine lamp. 


Repair open on (R) wire 


between terminal 1 of 
connector [79B] and 
terminal 63 of connector 
[78B]. 
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DTC P0444, P0445 


4.22 


GENERAL 


Purge Solenoid (CA and Select Foreign 
Market Models Only) 


See Figure 4-48. To comply with California Emissions, a purge 
solenoid is mounted beneath the seat of the vehicle, connecting 
to the vent line in the top of the fuel tank and to a vent canister 
mounted on the vehicle chassis under the seat in front of the 
purge solenoid. A return line from the canister reconnects to 
the air intake manifold allowing vented fumes to be recirculated, 
for emission efficiency. 


The purge solenoid is timed to the throttle position and is dis- 
abled during startup, low engine temperature, low engine speed 
or low vehicle speed. Power for the purge solenoid is supplied 
by the system relay. The system relay also provides power for 
the VSS, fuel pump and the ignition coil. The ECM provides a 
path to ground to trigger the purge solenoid. 


NOTES 


e System fuse and system relay failures or wiring harness 
problems will cause 12V power to be lost to the VSS, 
ignition coils, fuel pump and purge solenoid. 


* Purge solenoid is not installed on non-California vehicles 
and DTCs P0444 and P0445 are not available. If these 
DTCs appear, the ECM is improperly programmed and 
should be reprogrammed. 


1. Purge solenoid 
2. Charcoal canister 


Figure 4-48. Purge Solenoid Mounting Location 


Table 4-40. Code Description 


DTC DESCRIPTION 

P0444 Purge solenoid open/low 

P0445 Purge solenoid high 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-34730-2C FUEL INJECTOR TEST LAMP 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 


Each reference number below correlates to a circled number 
on the flowchart(s). 


Diagnostic Notes 
1. See the service manual for all service information. 


2. See Figure 4-49. Use HARNESS CONNECTOR TEST 
KIT (Part No. HD-41404-B), purple terminal probes and 
patch cord to and gray socket probes and patch cord to 
FUEL INJECTOR TEST LAMP (Part No. HD-34730-2C). 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple terminal probe and patch cord. 


4. See 4.7 BREAKOUT BOX: EFI. Connect a BREAKOUT 
BOX (Part No. HD-48637) to the ECM and mating con- 
nector. 


5. See Figure 4-49. Use FUEL INJECTOR TEST LAMP (Part 
No. HD-34730-2C) to test the purge solenoid circuit by 
plugging the test lamp into connector [95B]. 


ed02060 


rá! 


Figure 4-49. Fuel Injector Test Lamp (Part No. HD-34730-2C) 


Diagnostic Procedure 


NOTE 


To access the purge solenoid and canister, the fuel tank must 
be removed from the vehicle. 
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See Figure 4-50 and Figure 4-51 for purge solenoid circuitry 3. Check all of the formed plastic hoses and rubber hoses 
diagrams. for air leaks, cracks, breaks, chafing and/or physical 
deterioration/wear. See the service manual and replace 
any hoses found defective. 


1. See the service manual and properly remove the fuel tank 
from the vehicle. 


2. Ifthe charcoal canister requires removal, refer to the ser- 4. Proceed with flowcharts. 


vice manual and remove/replace as required. 


em00142 [30A] [30B] 
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Figure 4-50. Purge Solenoid Circuit Diagram (FLHX, FLHT/C/U, FLTR) 
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em00436 [30A] [30B] 
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Figure 4-51. Purge Solenoid Circuit Diagram (FLHR/C) 


Table 4-41. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[33] Ignition switch All 3-place Packard Under console 
[78] Electronic Control Module All 73-place Delphi Under seat 
(ECM) 
[95] Purge solenoid All 2-place Packard Under seat 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 
interconnect 
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DTCs P0444 and P0445 (Part 1 of 3) 


Is vehicle a California, China, 


Thailand or other foreign model? 


Is connector securely 
attached to the 
purge solenoid? 


Using purge solenoid test Lamp, turn purge 
solenoid on by grounding terminal 20 using 
purple terminal probe and patch cord. 
Does test lamp illuminate for 2 seconds after 
ignition switch is turned to the IGNITION 
position? 


YES 


No purge solenoid 
installed. 
Reprogram ECM. 


Reconnect. 


Recheck connections. 
Perform 4.8 Wiggle Test to 
check for intermittents. 
Are intermittents present? 


Check terminal A (Y/GN) wire on purge solenoid connector 


[95B] to ground. 


Is voltage equivalent to battery voltage for 2 seconds after 
ignition switch is tunred to the IGNITION position? 


Using a DVOM, measure 
resistance of purge 
solenoid across solenoid 
terminals. 

Is resistance 22-29 Ohms? 


Repair 
intermittent. 


Go to DTCs 
P0444 and P0445 
(Part 2 of 3). 


Check for loose 
or corroded terminals 


Check for battery voltage at 
terminal 87 of system relay 
during first 2 seconds after 
ignition switch is turned to 
the IGNITION position. 
Is correct voltage present? 
NOTE 
Depending on relay used 
relay socket terminal could 
be shown as 5 or 4C. 


Replace the 
purge solenoid. 


in harness. 


YES 


System relay OK. Measure 


GN) wire at purge solenoid 
connector [95B]. 


NOTE 
Depending on relay used relay 
socket terminal could be shown 
as 5 or 4C. 


resistance between terminal 87 of 
system relay and terminal A (Y/ 


Is resistance less than 0.5 Ohm? 


Go to DTCs 
P0444 and P0445 
(Part 3 of 3). 


Perform 4.8 Wiggle Test to 


check for intermittents. 
Repair as necessary. 
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Find and repair bad 
connection or open on 
wire (Y/GN). 


1с02240 en 


HOME 


DTCs P0444 and P0445 (Part 2 of 3) 


Continued from DTCs P0444 and P0445 (Part 1 of 3). 


Using a DVOM, measure resistance between Breakout Box 
terminal 20 (GY/Y) wire and terminal B of purge solenoid 
connector [95B]. 

Is resistance less than 0.5 ohm? 


Repair short 
to ground on 
wire (GY/Y). 


Repair short 
to voltage on 
wire (GY/Y). 


Disconnect test light. 
Check for continuity to ground on 
Breakout Box terminal 20. 

Is continuity present? 


Repair open or 
poor connection. 


Check for voltage within 2 seconds of 
The ignition switch position in the 
IGNITION position, at Breakout Box 
terminal 20. 

Is battery voltage present? 


Replace ECM. Reprogram 
and learn password. 


fc02241 en 
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DTCs P0444 and P0445 (Part 3 of 3) 


Continued from DTCs P0444 and P0445 (Part 1 of 3). 
Using DVOM, check for battery voltage at terminal 30 
of the system relay. 

Is correct voltage present? 


NOTE 
Depending on relay used relay socket terminal could 
be shown as 3 or 3D. 


YES NO 


Check for battery voltage at terminal 
86 of the system relay. Find and repair open 
Is battery voltage present? between ECM 
NOTE fuse and system 
Depending on relay used relay socket relay. 
terminal could be shown as 1 or 4D. 


(2) Measure resistance between terminal 86 of the 
system relay and ECM terminal 72 on Breakout 


(з) Вох. 
Is resistance less than 0.5 Ohm? 
NOTE 
Depending on relay used relay socket terminal 
could be shown as 1 or 4D. 


See 4.10 NO ECM 
Power. 


[No 


Measure resistance between terminal 85 of the 
System relay and ECM terminal 27 on Breakout Box. 
Is resistance less than 0.5 Ohm? Find and repair 
NOTE open on wire (W/BK). 
Depending on relay used relay socket terminal could 
be shown as 2 or 3C. 


ОО 


Install known good relay. 
Does fuel pump run for first 2 seconds 
after the ignition switch is rotated to the 
IGNITION position? 


Find and repair 
open on wire (GN/O). 


Reinstall original system relay 
and replace ECM. Reprogram 
and learn password. 
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DTC P0501, P0502 4.23 
GENERAL DIAGNOSTICS 

Vehicle Speed Sensor (VSS) PART NUMBER TOOL NAME 

See Figure 4-52. The VSS is powered and monitored by the HD-41404-B HARNESS CONNECTOR TEST KIT 
ECM. The ECM processes the vehicle speed signal and HD-48637 BREAKOUT BOX 


transmits this signal to the TSM/TSSM/HFSM and speedometer 


through serial data. 


NOTE 


When the vehicle speed is greater than 0, the closed loop idle 


speed control is inhibited. 


Table 4-42. Code Description 


DTC DESCRIPTION 
P0501 VSS low 
P0502 VSS high/open 


ed03010 4 


Figure 4-52. VSS Location (Under Starter) 


Diagnostic Notes 


Each reference number below correlates to a circled number 

on the flowchart(s). 

1. The speedometer has a built-in diagnostic mode. See 
4.6 SPEEDOMETER SELF-DIAGNOSTICS. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probe and patch cord. 


3. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 
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em00358 
ECM [78A] [78B] 
“ia 
Vehicle Speed Input | 40 || 40 W/GN 
5V Sensor Power-1 |50|| БО ВМО 
[65B] [65A] 
<< 
BN/O = 1 || 1 Vehicle 
W/GN& 2 || 2 СЫЛУ $рееа 
Vehicle Speed Ground 64 || 64 Е BK/Y —————X—X—X—X—X—X—X—X—SXSX—X—SX—X—X——Xx—_ SSS ВК/Ү = 3113 Sensor 
Figure 4-53. VSS Circuit Diagram 
Table 4-43. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[65] VSS 3-place Delphi Top of transmission case (under 
starter) 
[78] ECM 73-place Delphi Under seat 
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DTCs P0501 and P0502 (Part 1 of 2) 


Inspect connector [65]. 
Is connector mated properly? 


YES 


Remove and inspect VSS. Inspect for 
debris and clean if necessary. Place speedometer 
into diagnostic mode and clear fault codes. Connect 


all circuits and ride motorcycle for approximately 1.0 
mi. (1.6 km). Check for speedometer function. 
Is speedometer functioning properly? 


System OK. 


Mate connector [65]. 


Check for continuity between terminal 1 of 
connector [65B] (BN/O) wire and ground. 
Is continuity present? 


Repair short to ground. 


Ө, 
(9 


Check for continuity between terminal 1 of 
connector [65B] (BN/O) wire and terminal 
50 of Breakout Box. 

Is continuity present? 


YES | 


Check for continuity between terminal 3 of 
connector [65B] (BK/Y) wire and terminal 64. 


Is continuity present? 


ро | 


Locate and repair open оп 
(BN/O) wire between 


connectors [78B] and [65B]. 


YES 


Go to DTCs 
P0501 and P0502 
(Part 2 of 2). 


/ 


with no check engine lamp. 


Repair open on (BK/Y) wire 
between connector [65B] and 


terminal 64. 


\ Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper operation 
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DTCs P0501 and P0502 (Part 2 of 2) 


Continued from DTCs P0501 and P0502 (Part 1 of 2). 
Check for continuity between terminal 2 of connector 
[65B] and terminal 40 of Breakout Box. 

Is continuity present? 


NO 


Locate and repair open on 
(W/GN) wire between connectors 


Check for voltage at terminal 40 on Breakout Box. Meter 
should read 4.0-6.0 Volts when gear tooth absent and 0.0- 
1.0 Volt when gear tooth is present. 

Is voltage with in range? 


[78B] and [65B]. 


NO 
I 
No voltage fluctuation from 
high (4.0-6.0 Volts) to low 
(0.0-1.0 Volt). 


ves | 


Voltage fluctuates from high 
(4.0-6.0 Volts) to low (0.0-1.0 Volt). 


No voltage Voltage above 
is present. 6.0 Volts. 


1... Locate апа repair short to 
| 9 voltage оп (W/GN) wire 


Replace the 


Replace ECM. Program 
VSS. 


and learn password. 40:.0n Breakout Вох: between connectors [78B] 


Is resistance less 
than 100 Ohms? and [65B]; 


YES 


Locate and repair short to ground 
on (W/GN) wire between 
connectors [78B] and [65B]. 


Replace ECM. Program 
and learn password. 


Clear codes using speedometer self diagnostics. See 4.6 
2 | SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
<7 operation with no check engine lamp. ІС02140 en 
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HOME 


DTC P0505 


4.24 


GENERAL 
Loss of Idle Speed Control 


The throttle control actuator uses a two wire DC motor to move 
the throttle plate from the spring loaded off-idle detent. The 
ECM supplies a pulse width modulated voltage signal through 
[78B] terminals 29 and 30. The ECM monitors throttle position 
through the dual position sensors (TPS1 and TPS2). This code 
will set if the throttle actuation faults cause the idle to become 
unstable. This can be caused by a loose TPS, throttle actuator 
friction, or an intermittent air leak. 


NOTE 


Although the ECM monitors terminals 29 and 30, faults on 
these terminals will not cause this DTC. Faults on these ter- 
minals will be higher priority DTCs, address them first. 


Table 4-44. Code Description 


DTC DESCRIPTION 
P0505 


Loss of Idle Speed Control 
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HOME 


DTC P0505 


Verify there a sufficient supply of fresh fuel in the fuel tank. 
Is fuel quality and level acceptable? 


YES 


NO 
Start the motorcycle and check Flush the fuel system 
for vacuum leaks. d refill fuel tank 
Were any leaks found? Sane enter tans. 


Replace the 
throttle control 
actuator. 


Repair the 
vacuum leak. 


1с02422 en 
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HOME 


DTC P0562, P0563 4.25 


GENERAL ЕМВ 


Battery Voltage * Warm idle speed will automatically increase if battery 
voltage is low at idle. 


Battery voltage is monitored by the ECM (terminal 72). If the 
battery voltage fails to meet normal operating parameters, a. *  T9M/TSSM/HFSM problems may also set DTC P0562 or 


code is set. P0563. 

* When battery voltage at low RPM (less than 1300 RPM) -— 
is less than 12.5 Volts and battery voltage at high RPM Table 4-45. Code Description 
(greater than 2000 RPM) minus battery voltage at low DTC DESCRIPTION 
RPM is less than 0.25 Volt, then DTC P0562 is set after 
100 counts (up to 15 seconds). P0562 Battery voltage low 

e DTC P0563 is displayed when battery positive voltage is P0563 Battery voltage high 


greater than 15.0 Volts for more than 4 seconds. 
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Figure 4-54. Fuse and Relay Locations 


4-120 2009 Touring Diagnostics: Engine Management 


HOME 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 
Diagnostic Tips 


* Low voltage generally indicates a loose wire, corroded 
connections, battery and/or a charging system problem. 


*  Ahigh voltage condition may be caused by a faulty voltage 


regulator. 


Diagnostic Notes 


Each referenced number below correlates with a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


2. Use DVOM with RPM Pick-up to check RPM on vehicles 
without tachometers. 


em00400 


ECM [78A] [78B] 
>> 


System Relay Enable |27||27 ER ОМО 


12V Power | 52 || 52 E Y/GN 


12V Battery |71 |171 ва BE/GY 


System 
Relay 


15 Amp 


BE/GY б) om В 


ECM Fuse 


[77B] [77A] 
mi MES 
40 Amp BK m1 
MAXIFUSE H г | ) 
[58] Y Voltage 
BA Regulator 


E) Ы 
1 Й Ignition 
15 Атр R yay) Switch 
Y ES \ om Н/ВК mm R/BK Щщ 3 © [33A] 


Stator 


[33B] " 1 D 


[1A] 


G 
12V Stop Switch | 72|| 72 Е w/BK Ignition Fuse > Battery 
|= Starter 
Ground | 73 || 73 Ii BK/GN и | GYm 3 
= die 
Figure 4-55. Battery Voltage Circuit Diagram (FLHX, FLHT/C/U, FLTR) 
Table 4-46. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect harness FLHT/C 16-place Molex Inner fairing - right radio sup- 
(black) port bracket 
FLTR 16-place Molex Inner fairing - right side below 
(black) radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[33] Ignition switch All 3-place Packard Bottom of ignition switch 
housing 
[47] Stator All 3-place Lyall Bottom of voltage regulator 
(left side) 
[78] ECM All 73-place Delphi Under seat 
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em00401 


ECM [78A] [78B] 
>> 


Stator 

[77B] [77A] [47A] [47B] < y 

System Relay Enable |27 || 27 ОМ/Онш CON Е 
BK m2 | | 

р вкш 1 | © | LI (9) ©) 
MAXIFUSE v F ( ) 
[5B] Y Voltage 

А ВА h Regulator 

co 

„$ 

15 Атр С 


BE/GY mS | om R ө = Ё = 5 5 

ЕСМ Ғиве руа = Е 

15 Атр AB | / [2228] + 
GY mó | om R/BK AB |^ [222A] 
Ignition Fuse 
[22B] Авс | ДІЗЗВІ Battery 


Ground |73 nA | -< TBA |^ 33A] Starter 
| Ignition “(УР 
мивка 4 Switch х Лә 


Figure 4-56. Battery Voltage Circuit Diagram (FLHR/C) 


12V Power |52 || 52 & Y/GN 


12V Battery | 71 || 71 s ВЕ/СУ 
12V Engine Stop Switch |72 || 72 = W/BK 


Table 4-47. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 

[22] Right handlebar switches 6-place Molex (black) Inside headlamp nacelle - fork stem 

nut lock plate (right side) 

[33] Ignition switch 3-place Packard Under console 

[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 

[78] ECM 73-place Delphi Under seat 
[222] Main to ignition harness 4-place Packard Rear of fuel tank (under seat) 
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HOME 


DTCs P0562 and P0563 (Part 1 of 2) 


Perform charging system tests. 
Charging system OK? 


YES 


Connect Breakout Box. Measure voltage on 
Breakout Box between terminal 72 (+) and 
terminal 73 (-) with engine running at 2,000 


RPM or higher for 10 seconds or longer. 
Is voltage above 11.0 Volts? 


YES 


[№] 


Repair charging system. 
See 1.7 CHARGING 
SYSTEM. 


[№ | 


System 
OK. 


With ignition on, measure voltage drop 
between battery positive (+) terminal 


and Breakout Box terminal 72 (-). 
Is voltage drop greater than 0.5 Volt? 


With ignition OFF, measure resistance 
between Breakout Box terminal 72 
and connector [22B] terminal 4. 

Is resistance greater than 1 Ohm? 


Check for voltage drop between battery 
negative (-) terminal and terminal 73 (-) 
on Breakout Box. 

Is voltage drop greater than 0.5 Volt? 


NO 


YES 


Replace (W/BK) 
wire between 
connectors 


Measure resistance between 
ignition fuse terminal and 
connector [22B] terminal 3. 

Is resistance greater than 1 Ohm? 


Locate and repair 


bad connection. 


[22B] and [78B] 
or terminals. 


YES 
Go to DTCs Inspect connector [22] for 
P0562 and corrosion or loose wires. 
P0563 If above conditions are not 
(Part 2 of 2). present, replace the engine 
stop switch. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
proper operation with no check engine lamp. 
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ШІ 


Problem is intermittent. 
See 4.8 WIGGLE TEST. 
Locate and repair 
bad connection. 


fc02141_en 


HOME 


DTCs P0562 and P0563 (Part 2 of 2) 


Continued from DTCs P0562 and P0563 (Part 1 of 2). 
With ignition switch in IGNITION position, measure 


voltage drop between battery positive (+) terminal and 
terminal (GY) on 15 Amp ignition fuse (-). 
Is voltage drop greater than 0.5 Volt? 


YES NO 


With ignition switch in IGNITION position, 
measure voltage drop between battery 
positive (+) terminal and terminal (R/BK) at 
15 Amp ignition fuse. 

Is voltage drop greater than 0.5 Volt? 


YES 


With ignition switch in IGNITION position, 
measure voltage drop between battery Replace fuse or 
positive (+) and both fuse terminals (-). fuse terminals. 

Is voltage drop greater than 0.5 Volt? 


Replace (GY) wire 
or terminals. 


NO 


With ignition switch in IGNITION position, 
measure voltage drop between battery Replace the ignition 


positive (-) terminal and one fuse terminal (-). Switch or terminals. 
Is voltage drop greater than 0.5 Volt? 


YES NO 


High resistance between 


MAXIFUSE and battery. Replace MAXIFUSE. 
Replace wire or terminals. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


fc02142 en 
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DTC P0572 


4.26 


GENERAL 
Brake Switch 


There are two stop lamp switches. The front stop lamp switch 
is a mechanical switch located on the right hand controls. The 
rear brake switch is a pressure switch located in the brake line 
under the exhaust pipes. 


On vehicles not equipped with ABS, when the stop lamp 
switches are closed they supply power to the coil side of the 
brake relay. This energizes the brake relay and supplies power 
to the stop lamp. The stop lamp switches also supply an input 
to the ECM. 


On vehicles equipped with ABS, when the stop lamp switches 
are closed each switch supplies a separate input to the ABS 
module. Power is also supplied through the ABS diode pack 
to the ECM (as a brake input) and to the brake relay. The brake 
relay energizes and supplies power to the stop lamps. 


During an ignition cycle, the ECM must receive a valid brake 
switch input. During the same ignition cycle the vehicle has to 
reach 31 MPH (50 km/h) in third gear or higher and return to 
a stop three times with out any brake switch signals in order 
to set DTC P0572. 


Table 4-48. Code Description 
DTC DESCRIPTION 
P0572 
DIAGNOSTICS 
Diagnostic Tips 


* Маке sure the rear brake reservoir has the proper amount 
of brake fluid, and there are no apparent leaks. If fluid is 


Brake switch input error 


low, the rear brake switch may not receive sufficient 
pressure to actuate the switch. Replenish brake fluid in 
the brake reservoir(s), as necessary. 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


Check for the following conditions: 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


. Fluid leaks: Check the rear brake switch for fluid leaks 
around the seal of the switch. Refer to the service manual 
to repair a fluid leak. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. When checking the (O/W) wire, from the accessory fuse 
for a short to ground, remember to check the wires on the 
other side of the switches for shorts to ground as well. 
These circuits could cause a short to the accessory fuse 
but only when the switch is closed. The accessory fuse 
circuit supplies power to the cigar lighter, horn, left and 
right turn signal switches, front and rear brake switches 
and the cruise control switch. 
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ut ABS (FLHX, FLHT/C/U, FLTR) 
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Figure 4-58. Brake Control Circuit Without ABS (FLHR/C) 
Table 4-49. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
Dese РТВ  |16-place Molex (Black) Inner fairing - right side (below radio) 
[2] Main to interconnect har- FLHT/C  |12-place Molex (Gray) Inner fairing - left fairing support bracket 
nese FLTR 12-place Molex (Gray) Inner fairing - below radio (right side) 
[4] Accessory connector All 4-place Deutsch (Black) Under seat 
[7] Rear fender lights harness All 8-place Multilock Top of rear fender (under seat) 
[12] Tour-Pak lights (rear fascia All 3-place Multilock Inside Tour-Pak (inboard of upper frame 
lamp on FLHX) tube on FLHX) 
[22] Right handlebar switches FLHT/C  |12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left radio bracket 
FLHR/C |6-ріасе Molex Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
[33] Ignition switch FLHT/C/U/X, |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR 3-place Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[108] Tachometer FLHT/C | 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
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Table 4-49. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[121] Rear brake switch All 2-place Delphi Mid chassis, lower right side (between 
frame and exhaust pipe) 
[222] Main to ignition harness FLHR/C |4-ріасе Packard Rear of fuel tank (under seat) 
1C 64-1 Front Stop 
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Figure 4-59. Brake Control Circuit With ABS (FLHX, FLHT/C/U, FLTR) 
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Figure 4-60. Brake Control Circuit With ABS (FLHR/C) 
Table 4-50. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
DESS FLTR |16-р!асе Molex (Black) Inner fairing - right side (below radio) 
[7] Rear fender lights harness All 8-place Multilock Top of rear fender (under seat) 
[22] Right handlebar switches FLHT/C |12-ріасе Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left radio support bracket 
ҒІНН/С |6-ріасе Molex Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
[64] Fuse block All Packard Under left side cover 
[78] ECM All 73-place Delphi Under seat 
[93] Tail lamp All 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness All 6-place Multilock Circuit board under tail lamp assembly 
in circuit board 
[121] Rear brake light switch All Spade terminals Mid chassis, lower right side (between 
frame and exhaust pipe) 
[166] ABS module All 20-place Molex Under right side cover 
[201] ABS diode All 4-place Deutsch Under left side cover (below fuse/relay 
block) 
[222] Main to ignition harness FLHR/C 4-place Packard Rear of fuel tank (under seat) 
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HOME 


DTC P0572 (Part 1 or 2) 


Turn ignition switch to IGNITION with the engine stop switch in the RUN position. Apply 
the rear brake and the front brake independently of each other. 
Does the stop lamp illuminate both when the front or the rear brake is applied? 


YES 


Disconnect connector [78]. Turn ignition switch on. 
Apply brakes. Test for voltage on (R/BE) terminal 25. 
Is voltage present? 


Refer to Table 4-53 and 
perform diagnostics. 
Is problem still present? 


Repair open in 
(R/BE) wire. 


Check for intermittents. See System is 
4.8 WIGGLE TEST. working 
Are intermittents present ? properly. 


Repair connectors, 
terminals or wires 
found to have 
intermittents. 


Replace 
the ECM. 
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NO 


Does the stop lamp illuminate 
when the front brake is applied? 


Disconnect the rear stop lamp 

switch. Test for voltage on (O/W) Go to DTC P0572 
wire connector [121-2]. (Part 2 of 2). 

Is voltage present? 


Using a jumper lead connect - - 
[121-1] to connector [121-2]. Repair open in 
Does the stop lamp illuminate? (OM) wire. 


Repair open in (PK/BN) wire. If 
equipped with ABS check the 
ABS diode pack for open as well. 


Replace the rear 
stop lamp switch. 


fc02423_en 


HOME 


DTC P0572 (Part 2 or 2) 


Continued from DTC P0572 (Part 1 of 2). 


Does the stop lamp illuminate when the 
rear brake is applied? 


Disconnect the front stop lamp switch. Test for Test for voltage at accessory 
voltage on (O/W) wire connector [22B] terminal 1. fuse connector [64-1] terminal 1D 
Is voltage present? Is voltage present? 


Using a jumper lead 
connect [121-1] to 
connector [121-2]. 
Does the stop lamp 
illuminate? 


Inspect the 
accessory fuse. 
Is fuse good? 


Repair open in 
(O/W) wire. 


Repair open in 
(O/W) wire. 


Repair open in (R/BN) 
wire. If equipped with ABS 
check the ABS diode pack 
for open as well. 


Repair open in Test for a short to ground. 
(R/GY) wire Refer to note. 
terminal 1C. Is short to ground present? 


Replace the front 
stop lamp switch. 


UN 


RD Replace he 
р fuse y accessory fuse. 
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HOME 


DTC P0577 


4.27 


GENERAL 
Cruise Control 


The ECM controls and monitors the operation of the vehicle 
cruise control. The cruise switch allows the control circuit to 
be enabled or disabled and, when enabled, the lamp in the 
switch illuminates. 


Actual engagement of the vehicle cruise control is provided by 
the cruise SET/RESUME switch, located on the operator right 
hand controls. This switch is a three position momentary switch, 
spring loaded to the center position. 


Switch-Right Position (SET/COAST) 


* When the switch is toggled to the right position and 
released, the cruise control is engaged and set to current 
vehicle speed. 


e If the switch is toggled right and held momentarily, then 
the cruise control enters the COAST mode. 


Switch-Left Position (RESUME/ACCELERATE) 


* After brakes are applied or throttle is forced towards the 
stop, the clutch is disengaged, and the cruise control is 
disengaged. When the switch is toggled to the left position 
then released, the cruise control is engaged and will 
resume the previously set speed/condition. 


e Ifthe switch is toggled left and held momentarily while the 
cruise control is engaged, acceleration is provided, 
increasing the vehicle RPM/speed. If the switch is toggled 
left and held, it continues to increase the vehicle speed 
until the switch is released and allowed to return to the 
neutral position. 


Table 4-51. Code Description 

DTC DESCRIPTION 

P0577 
SYSTEM OPERATION 


To engage and disengage the cruise control system, proceed 
as follows: 


Cruise Control Input Error 


1. While riding in fourth, fifth, or sixth gear, turn the cruise 
on/off switch to the ON (lamp illuminated) position. See 
Figure 4-61. The switch is located on the fairing cap of 
FLHTCU models, the instrument nacelle of FLTR models, 
and the left handlebar lower switch housing on FLHRC 
models. The cruise enabled/engaged lamp in the tacho- 
meter face (speedometer on FLHRC models) turns orange 
to indicate the system is activated. See Figure 4-63. An 
orange lamp in the switch on both FLHTCU and FLTR 
models also indicates this condition to the rider. 


2. See Figure 4-62. With the motorcycle traveling at the 
desired cruise speed, 30-85 MPH (48-137 km/h), 
momentarily push the cruise SET/RESUME switch to SET. 


3. SeeFigure 4-63. The ECM monitors the VSS to establish 
the desired vehicle speed. The ECM then modulates the 
throttle control actuator to maintain vehicle speed. The 
cruise enabled/engaged lamp in the tachometer face 
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(speedometer on FLHRC models) turns from orange to 
green to indicate the cruising speed is locked in. 


4. The ECM monitors both the engine RPM and the VSS 
output speed signal. The ECM signals the throttle control 
actuator to open or close the throttle to keep the speedo- 
meter output speed signal constant. The engine RPM is 
monitored to detect engine overspeed, a condition which 
automatically causes cruise disengagement. 


5. The ECM automatically disengages cruise mode whenever 
the ECM receives one of the following inputs: 
a. frontor rear brake is applied. 


b. throttle is "rolled back" or closed, thereby actuating 
throttle roll-off (disengage) command. 


c. motorcycle clutch is disengaged (ECM senses too 
great an increase in RPM). 


d. cruise on/off switch placed in the off position. 


e. handlebar-mounted engine stop switch placed in the 
off position. 


f handlebar-mounted cruise SET/RESUME switch is 
pushed to SET and held in that position until vehicle 
speed drops below 30 MPH (48 km/h) or pushed to 
RES until vehicle speed exceeds 85 MPH (137 km/h). 


NOTE 


If the vehicle speed is above 30 MPH (48 km/h) when the cruise 
SET/RESUME switch is released, then the cruise system 
automatically re-engages. 


ed02072 


1. Ignition switch 
2. Cruise on/off switch 


Figure 4-61. Fairing Cap (FLHTCU) 


1. Set/Resume switch 


Figure 4-62. Right Handlebar Switch Assembly (FLTR, 
FLHTCU) 


| E = 


Ң, CERTIFIED 


(2) 
E 


1. Tachometer 


2. Cruise enabled/engaged lamp 


Figure 4-63. Instrument Panel (FLHTCU - typical) 


TROUBLESHOOTING 


The ECM provides on-board diagnostics to help isolate any 
problems that occur with the cruise system. 


If the cruise is inoperative or fails to set, begin troubleshooting 
with Table 4-53. If the cruise seems to disengage or drop out 
for no apparent reason, see Cruise Control Inoperative: DTC 
P0577 (Part 1 of 2). 


In the diagnostic mode, the cruise enabled/engaged lamp is 
employed as a test indicator. The lamp is in the tachometer 
face (speedometer on FLHRC models). See Figure 4-63. 


DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 

Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) to the 
ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes, socket probes and patch 
cords. 


3. Replace defective mechanical components in accordance 
with the service manual. Follow the flowchart steps 
provided until component replacement directs you to the 
service manual. 


4. Ifthe cruise engaged lamp (green) does not illuminate at 
all, check for one or more of the following conditions: 


a. SET/RESUME switch faulty or not wired correctly. 
b. inoperative or pinched wire to SET switch. 

с. cruise engaged lamp burned out or miswired. 

d. faulty cruise main switch and associated wiring. 


e. brake light on constantly. 


5. Repeat Step 1 if the cruise engaged lamp still does not 
illuminate, see Cruise Control: Initial Diagnostics. Repair 
any problems then recheck by repeating Step 1. 


6. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray female probe and patch cord. 
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Figure 4-64. Cruise Control Circuit Diagram (FLHX, FLHT/C/U, FLTR) 
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Figure 4-65. Cruise Control Circuit Diagram (FLHR/C) 
Table 4-52. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right fairing support bracket 
ness FLTR 16-place Molex (Black) Inner fairing - below radio (right side) 
[15] Fairing harness All 4-place Molex Inner fairing - below radio 
[20] Console harness FLHR 16-place Molex Under seat 
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Table 4-52. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[22] Right handlebar switches FLHT/C  |12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - right radio support bracket 
FLHR/C |6-ріасе Molex Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
[33] Ignition switch FLHT/C, |3-расе Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[39] Speedometer FLHT/C | 12-place Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Under bezel (back of speedometer) 
FLHR/C  |12-place Packard Under console (back of speedometer) 
[78] ECM All 73-place Delphi Under seat 
[105] Dash panel switches FLHT/C/U/X | 12-place Delphi Inner fairing - beneath dash panel 
FLTR 12-place Packard Inside instrument nacelle (under bezel) 
[108] Tachometer FLHT/C | 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[158] Left handlebar switches FLHRC  |3-place Molex Inside headlamp nacelle 
(cruise control) (only) 
[159] Right handlebar switches FLHRC  |3-place Molex Inside headlamp nacelle 
(cruise control) (only) 
[222] Console ignition switch РЕНА/С |4-place Packard Under seat 
interconnect 
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DTC P0577 (Part 1 of 2) 


Check for DTCs. 


Was DTC P0577 displayed? 


Connect Breakout Box to ECM connector [78]. 


With ignition switch in the IGNITION position 
and the engine stop switch in the RUN position 
turn the cruise switch on. Check for voltage 
between terminal 22 (BE/BK) and ground and 
between terminal 34 (W/BE) and ground. 

Is voltage present? 


YES | NO | 


Disconnect connector 
[22] (FLHRC [159]). Test 
for voltage on connector 
[78] between terminal 22 


Go to DTC P0577 
(Part 2 of 2). 


Turn the cruise switch on. 
Does cruise control indicator 
on gauge illuminate? 


Disconnect connector [105] (FLHRC [24]). 
With ignition switch in the IGNITION 
position test for voltage between terminal 
4 connector [105B] (FLHRC terminal 1 
connector [24B]) and ground. 

Is voltage present? 


and ground and between 
terminal 34 and ground. 
Is voltage present on 
either terminal? 


Refer to 
Diagnostic Tips. 


YES 
FLHRC 


YES 


Ds] 


Repair short to 


With the cruise switch on disconnect 
connector [158] check for continuity 
between terminal 2 connector [158A] 
and terminal 1 connector [24A]. 

Is continuity present? 


With the cruise switch on check for 
continuity between terminal 4 and 
terminal 5 of connector [105A]. 
Is continuity present? 


Repair 
(O/W. 


Replace the | 


voltage in cruise SET/ 


appropriate circuit. RESUME switch. 


Inspect for open in 
(R/GN) wire. 
Is open present? 


Replace the 
CRUISE switch. 


Replace the 
tachometer (FLHRC 
speedometer). 


Repair open in 
(R/GN) wire. 


fc02206_en 
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DTC P0577 (Part 2 of 2) 


Continued from DTC P0577 (Part 1 of 2). 


Connect Breakout Box to ECM connector 
[78]. With the cruise switch on test for 
voltage on terminal 35 of Breakout Box. 
Is voltage present? 


Does the cruise control 
SET, work 


but not the Locate and repair 


RESUME? 


YES 


With the cruise switch on and the 
cruise SET/RESUME switch 
pressed to RESUME, test for 

voltage on terminal 34 of 
connector [78]. 
Is voltage present? 


Disconnect connector 
[22] and connector 
[159]. With cruise SET/ 
RESUME switch 
pressed to RESUME, 


Disconnect connector 
[22]. With cruise SET/ 
RESUME switch 


Replace pressed to RESUME, test for continuity 
ECM. test for continuity between terminal 4 
between terminals 4 connector [22A] and 
and 11 connector [22A]. terminal 1 connector 
Is continuity present? [159A]. 
Is continuity present? 
YES NO YES NO 


Replace the 
cruise SET/ 
RESUME 
switch. 


Replace the 
right hand 
controls. 


Repair open in 


Бера | 
ера! open in (W/BE) wire. 


(W/BE) wire. 
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open in (R/GN). 


е] 


With the cruise switch on and the 
cruise SET/RESUME switch 
pressed to SET, test for voltage on 
terminal 22 of connector |781. 

Is voltage present? 


Disconnect connector 
[22] and connector 
[159]. With cruise SET/ 
RESUME switch 
pressed to RESUME, 
test for continuity 
between terminal 4 
connector [22A] and 
terminal 2 connector 
[159A]. 

Is continuity present? 


Disconnect connector 
[22]. With cruise SET/ 
RESUME switch 
pressed to SET, test 
for continuity between 
terminals 4 and 12 
connector [22A]. 

Is continuity present? 


YES | | NO 


Repair open in 
(BE/BK) wire. 


Replace the 
cruise SET/ 


Replace the 
right hand 
controls. 


(BE/BK) wire 


RESUME 
switch. 
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HOME 


format. Follow the numbered steps to test the system. Compare 
the system behavior CORRECT FUNCTION to INCORRECT 


CRUISE INOPERATIVE DIAGNOSTICS 


Refer to Table 4-53. All diagnostics steps are listed in table 


Table 4-53. Cruise Inoperative Diagnostics 


FUNCTION columns and advance to the next step listed. 


NO. ACTION CORRECT FUNCTION INCORRECT FUNCTION 
1 Enter the diagnostic mode: RUN switch | The green cruise lamp illuminates and | If the green cruise lamp remains illumin- 
off, ignition switch at IGNITION. Hold |remains on as long as the cruise ated after the switch is released then 
the SET/RESUME switch at SET while | SET/RESUME switch is held in the опе of the switches or related wiring is 
turning the RUN switch on. SET position. shorted. 
Continue to next step. 
2 Push the SET/RESUME switch to The green cruise lamp illuminates and | If the green cruise lamp does not illu- 
RES(UME) and hold in this position. | remains on as long as the minate at all, check for one or more of 
SET/RESUME switch is held in the һе following conditions: 
RES(UME) position. e . RES(UME) switch not wired cor- 
Continue to next step. rectly. 
*  |noperative or pinched wire to 
RES(UME) switch. 
3 Next, turn the throttle grip tightly closed | The green cruise lamp illuminates If the green cruise lamp does not illu- 
to check the throttle roll-off command. | when the grip is closed (roll-off posi- |minate at all, go to 4.43 DTC P2135 
tion), and extinguishes when the P2138. 
throttle grip returns to its free position. 
Continue to next step. 

4 Apply the front brake lever. The green cruise lamp will illuminate |If the green cruise lamp does пої illu- 
and remain on until the brake lever is | minate at all, check for one or more of 
released. the following conditions: 

Continue to next step. * Front brake switch not wired cor- 
rectly. 
*  |noperative or pinched wire to front 
brake switch. 
e Front brake switch not working 
properly. 
See 4.26 DTC P0572. 

5 Apply the rear brake pedal. The green cruise lamp illuminates and | If the green cruise lamp does not illu- 
remains on until the brake pedal is minate at all, check for one or more of 
released. the following conditions: 

Continue to next step. * Rear brake switch not wired cor- 

rectly. 

*  |noperative or pinched wire to front 
brake switch. 

e Rear brake switch not working 
properly. 

See 4.26 DTC P0572. 

6 To restart or repeat the diagnostic 
sequence, return to Step 1. 
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CRUISE DISENGAGE CAUSES 


OFF Request 
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ignition is off 

cruise switch is off (open) 

excessive battery voltage 

throttle position fault P0120 and P0220 
VSS fault P0501 and P0502 

cruise switch failure P0577 

TP sensor correlation error P2135 
flash checksum error P0605 

brake switch fault P0572 

TBW limited performance mode P1510 


DISENGAGE Request 


cruise control is under target speed 

cruise control is over target speed 

cruise control is under target speed for excessive time 
cruise control is over target speed for excessive time 
brake is applied for debounce time 

twist grip roll-off 


both the SET/COAST and the RESUME/ACCELERATE 
switches are pressed at the same time 


engine run time minimum not met 

clutch lever is pulled in (declutched) 

excessive vehicle acceleration rate 

vehicle speed exceeds maximum cruise speed limit 
vehicle speed below minimum cruise speed limit 
engine speed exceeds maximum engine speed limit 
engine speed below minimum engine speed limit 
excessive engine speed acceleration 

vehicle speed governing active 


transmission is in too low of a gear or in (N) 


HOME 


DTC P0603, P0605 


4.28 


GENERAL 


DIAGNOSTICS 


ECM Failure 


Refer to Table 4-54. The DTCs listed indicate a failure which 
requires replacement of the ECM. See the service manual for 
replacement information. 


NOTE 


After replacing ECM perform password learning procedure and 
clear codes. 


Table 4-54. Code Description 


DTC DESCRIPTION 
P0603 ECM EEPROM error 
P0605 EOM flash error 


These codes are set under two conditions. 


e |f DTC P0603 or P0605 occur during normal operation, 
replace ECM. Program and learn password. 


e If DTC P0603 or P0605 occur during or after programming, 
perform the tests that follow. 


DTC P0603 

1. Clear DTCs. 

2. Power down the vehicle. Wait 10 seconds. 

3. Turn ignition switch to IGNITION. 

4. Replace ECM if code reappears. 

DTC P0605 

1. Clear DTCs. 

2. Power down the vehicle. 

3. Attempt to program ECM using correct calibration. 
4 


Restart vehicle. If code reappears, replace ECM. 
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DTC P0641, P0651 


4.29 


GENERAL DIAGNOSTICS 
See Figure 4-66. The ECM controls 5 volt power from terminal PART NUMBER TOOL NAME 
50 for Vref-1 and terminal 68 for Vref-2. The ECM provides a HD-41404-B HARNESS CONNECTOR TEST KIT 


common ground point for components through terminal 61 for 


Vref-1 and terminal 62 for Vref-2. The ECM monitors voltage HD 


-48637 BREAKOUT BOX 


on the 5V reference circuits and sets the DTCs below if the 


voltage goes out of range. Refer to Table 4-55. Diagnostic Tips 


e DTC P0641 is displayed when Vref-1 voltage is out of ° 
range. The 5V sensor power-1 (Vref-1) circuit supplies the 
TCA, VSS, jiffy stand sensor, and sensor 2 of the TGS 
with a 5V reference signal. қ 


e DTC P0651 is displayed when Vref-2 is out of range. The 
5V sensor power-2 (Vref-2) circuit supplies the TMAP 
sensor, and sensor 1 of the TGS with a 5V reference 


An intermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damage to the wires or 
harnesses. 


signal. 
MUN Diagnostic Notes 
Table 4-55. Code Description А 
Each reference number below correlates їо a circled number 
DTC DESCRIPTION on the flowchart(s). 
P0641 SV Vref-1 out of range 1. Connect BREAKOUT BOX (Part No. HD-48637) to the 
P0651 5V Vref-2 out of range ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 
2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes, socket probes and patch 
cords. 
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Figure 4-66. 5-Volt Vref-1 апа Vref-2 Circuit 
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Table 4-56. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[80] TMAP sensor All 4-place Bosch Top of induction module (vehicle right side) 
[133] Jiffy stand sensor All 3-place Molex Rear of front lower frame crossmember 
[204] TGS harness FLHT/C/U/X |6-place Molex Inner fairing (right of fairing support 
bracket) 
FLTR 6-place Molex Inner fairing - right side below radio 
FLHR 6-place Molex Inside headlamp nacelle, fork stem nut 
lockplate 
[211] TCA All 6-place Molex Side of induction module (vehicle right 
side) 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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DTCs P0641 and P0651 (Part 1 of 3) 


Check for DTCs. See 4.4 CHECKING FOR 
DIAGNOSTIC TROUBLE CODES: EFI. 


Was DTC P0641 and/or P0651 displayed? 


YES NO 


С) Connect Breakout Box to ECM and 


connector [78]. Place ignition switch қ я 
in IGNITION position. Measure Refer коре 
voltage at terminal 50. ps. 


Is voltage approximately 5V? 


Ге 


Is voltage higher 
then 5V? 


Measure voltage at terminal 68. 
Is voltage approximately 5V? 


Test for short to voltage Go to DTCS 


Is voltage higher on (BN/O) wire. P0641 and 
then 5V? Short to voltage P0651 
present? (Part 3 of 3). 


Refer to 
Diagnostic Tips. 
YES NO 


Test for short to voltage Go to DTCs 
on (R/W) wire. P0641 and Repair short Replace 
Short to voltage P0651 to voltage. EOM. 
present? (Part 2 of 3). 
Repair short Replace 
to voltage. the ECM. 
Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
proper operation with no check engine lamp. 
fc02209 en 
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DTCs P0641 and P0651 (Part 2 of 3) 


Continued from DTCs P0641 and P0651 


(Part 1 of 3). 


Disconnect the TGS harness connector [204]. 
Is voltage still below 5V? 


Disconnect the TMAP 


connector [80]. 
Is voltage still below 5V? 


YES 


Inspect for short to ground 
on (R/W) wire terminal 68 
connector [78]. 
Short to ground present? 


Replace the 
TMAP sensor. 


Repair open or short to 
ground on (R/W) wire. 


[хо 


Вер!асе 
{һе ЕСМ. 


fc02210_en 
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DTCs P0641 and P0651 (Part 3 of 3) 


Continued from DTCs P0641 and P0651 
(Part 1 of 3). 


Disconnect the jiffy stand sensor connector [133B]. 
Is voltage still below 5V? 


Disconnect the TCA 
connector [211]. 
Is voltage still below 5V? 


[ло 
Replace the jiffy 
stand sensor. 
ЕСІ 


Disconnect the TGS 
harness connector [204]. 
Is voltage still below 5V? 


Replace the induction 
module. 


Ге | 


Disconnect the VSS 
connector [65]. Replace the TGS. 
Is voltage still below 5V? 


Test for open or short to 
ground on (BN/O) wire. 
Open or short to ground 
present? 


Replace the VSS. 


Repair open or short to 
ground on (BN/O) wire. 


Replace the ECM. 


fc02211_en 
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DTC P1009, P1010 


4.30 


GENERAL 


Password Problem 


The ECM, TSM/TSSM/HFSM and speedometer exchange 
passwords during operation. An incorrect password or missing 
password will set a diagnostic code. 

NOTE 


If the TSM/TSSM/HFSM is not connected to the wiring harness, 
the vehicle will not start. 


Table 4-57. Code Description 


assignment procedure. See 3.26 TSM/HFSM: PASS- 
WORD LEARN for details. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 


41404-B), black socket probes and patch cord. 


3. Connect BREAKOUT BOX (Part No. HD-48637) between 


wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


4. Historic codes DTC U1300 or DTC U1301 would also have 


been set. Clear codes. 


5. See the service manual for TSM/TSSM/HFSM replace- 


ment. See 3.26 TSM/HFSM: PASSWORD LEARN, 
Password Learning for the password learning procedure. 


DTC DESCRIPTION 

P1009 Incorrect password 

P1010 Missing password 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48637 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. DTC P1009 may be set if a recent ECM or TSM/TSSM/ 
HFSM replacement did not follow the correct password 


Figure 4-67. Electronic Control Module (ECM) 
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Figure 4-68. Serial Data Circuit (FLHX, FLHT/C/U, FLTR) 
Table 4-58. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (black) Inner fairing - right radio support bracket 
ness FLTR 16-place Molex (black) Inner fairing - right side (below radio) 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C |12-ріасе Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of speedometer) 
[78] ECM All 73-place Delphi Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table 4-58. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHT/C | 12-place Packard Inner fairing (back of tachometer) 

FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
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Figure 4-69. Serial Data Circuit (FLHR/C) 
Table 4-59. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Packard Under console (back of speedometer) 
[78] ECM 73-place Delphi Under seat 
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Table 4-59. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[91] DLC 4-place Deutsch Under left side cover 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTCs P1009 and P1010 


Which DTC was set? 


DTC P1009. DTC P1010. 


Bad password. Reprogram No password. 
password. See 3.26 TSM/HFSM: Are there any 
PASSWORD LEARN. U-codes set? 


С 
Disconnect ECM connector [78]. 
от 4... System Troubleshoot @) Check for continuity to ground at 
а р i OK. lowest U-code. data connector [91A] terminal 3. 

Is system OK? Lll] 


Is continuity present? 


YES NO YES NO 


(5) Reinstall original TSM/ 
System TSSM/HFSM. Replace (4) Locate and Check for battery voltage on 
the ECM. repair short terminal 3. 
Program and learn to ground. Is battery voltage present? 
password. 


Locate and Test DLC [91A] 


repair short terminal 3 against Breakout 
p (3) Box terminal 69 for continuity. 


Is continuity present? 


to voltage. 


Replace TSM/TSSM/HFSM Inspect terminals 
and relearn password. for damage or repair 
Is system OK? opens as necessary. 


YES NO 
System (5) e original TSM/TSSM/HFSM. 
OK. eplace the ECM. Program and 


learn password. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
proper operation with no check engine lamp. 


fc02143 en 
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HOME 


DTC P1270 


4.31 


GENERAL 


TGS2 Validation 


Within the ECM, there are two independent Analog/Digital (A/D) 
converter modules used to validate the input of Twist Grip 
Sensor 2 (TGS2). TGS2 inputs are sent into both converter 
modules and if the output of the two readings are not within 
the designated value of each other, for a specified time, then 
DTC P1270 fault is initiated. 


Unless the ECM has a poor or intermittent connection, DTC 
P1270 indicates the ECM is defective and requires replace- 
ment. See the service manual for replacement information. 
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NOTE 


After replacing the ECM, perform password learning procedure 
and clear codes. 


Table 4-60. Code Description 


DTC DESCRIPTION 
P1270 TGS2 validation error 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 
Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or a wire broken inside the insula- 
tion. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, broken 
locks, improperly formed or damaged terminals, poor ter- 
minal-to-wire connection and damaged harnesses. 


Diagnostic Notes 


Connect BREAKOUT BOX (Part No. HD-48637) between wire 
harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


HOME 


DTC P1270 


Clear the DTC. Start the engine. 
Open and close the throttle. 
Does the DTC reset? 


au 


Inspect the ECM connector [78]. Make sure it is 


fully connected and no poor connections exist Refer to 
on terminal 52 (Y/GN). Diagnostic Tips. 


Were any poor connections found? 


vo | 


Connect ECM Breakout Box. With the ignition 
switch turned to IGNITION and the engine stop 
Switch in the RUN position test voltage on 


Repair poor 
connection. 


terminal 52 to a good ground. 
Is battery voltage present? 


D] 


Test for voltage at terminal 87 (Y/ 
GN) wire of the system relay. 


Replace the 
ECM. 


Is voltage present? 


YES NO | 


Locate and repair open or high 
resistance in (Y/GN) wire Replace the 
between the system relay and System relay. 
the ECM. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
Cc proper operation with no check engine lamp. 
— іс02232 en 
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HOME 


DTC P1351, P1352, P1354, P1355 


4.32 


GENERAL 
Ignition Coil 


Ignition coil DTCs will set if the ignition coil primary voltage is 
out of range. This could occur if there is an open coil or loss 
of power to the coil. If front and rear DTCs are set simultan- 
eously, it is likely a coil power failure or a coil failure. 


See Figure 4-70. The coil receives power from the system relay 
at the same time that the fuel pump and injectors are activated. 
The system relay is active for the first 2 seconds after the 
ignition switch is turned to IGNITION and then shuts off until 
RPM is detected from the CKP sensor, at which time it is 
reactivated. The ECM is responsible for turning on the system 
relay by providing the ground to activate the relay, which in 
turn powers the coil. 


Table 4-61. Code Description 


DTC DESCRIPTION 
P1351 Front ignition coil open/low 
P1352 Front ignition coil high/shorted 
P1354 Rear ignition coil open/low 
P1355 Rear ignition coil high/shorted 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-34730-2C FUEL INJECTOR TEST LAMP 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-44687 IGNITION COIL CIRCUIT TEST 
ADAPTER 
HD-48637 BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probes and patch cord. 
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NOTE 
Gently connect test lamp to connector [83В]. Forcefully inserting 
test lamp will result in ignition connector terminal damage. 


2. Plug IGNITION COIL CIRCUIT TEST ADAPTER (Part 
No. HD-44687) and FUEL INJECTOR TEST LAMP (Part 
No. HD-34730-2C) into BREAKOUT BOX (Part No. HD- 
48637). Note that cranking the engine with test lamp in 
place of the ignition coil can sometimes cause DTC P1351, 
P1352, P1354 or P1355. This condition is normal and 
does not by itself indicate a malfunction. DTCs must be 
cleared if this condition occurs. 


3. Connect BREAKOUT BOX (Part No. HD-48637) between 
EFI wire harness and ECM. See 4.7 BREAKOUT BOX: 
EFI. 


4. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple socket probes and patch cord. 


ed02980 


Power 

Feedback signal pin 
Rear coil 

Front coil 


PON> 


Figure 4-70. Ignition Coil Connector Terminals 
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Figure 4-71. Ignition Coil Circuit Diagram (FLHX, FLHT/C/U, FLTR) 
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Figure 4-72. EFI Circuit (FLHR/C) 
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Table 4-62. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLTR  |16-place Molex (Black) Inner fairing - right side below radio 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[22] Right handlebar switches FLHR/C  |6-place Molex (Black) Inside headlamp nacelle fork stem nut lock 
plate (right side) 
FLHT/C/U/X | 12-place Molex (Black) Inner fairing - right fairing support bracket 
FLTR 12-place Molex (Black) Inner fairing - left fairing support bracket 
[33] Ignition switch FLHT/C/U |3-place Packard Bottom of ignition switch housing 
FLTR 
FLHR/C |3-ріасе Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[141] Fuel pump and fuel level FLHX 4-place Packard Under console on top of fuel tank canopy 
sender FLHT/C/U 
FLHR/C |4-place Packard Top of canopy (under console) 
FLTR 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 


interconnect 
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HOME 


DTCs P1351, P1352, P1354, and P1355 (Part 1 of 2) 


© Disconnect coil connector [83]. Measure voltage on terminal A of ignition coil. 
Is voltage equal to battery voltage during first 2 seconds after ignition switch is 


in IGNITION position? 


Go to DTCs 


P1351, P1352, 
P1354, and 
P1355 
(Part 2 of 2). 


© Measure ignition coil resistance. 
Front coil codes: Check between 

coil terminal A and terminal D. 

Rear coil codes: Check between 

coil terminal A and terminal C. 
Is resistance 0.3-0.5 Ohm? 


Go to DTCs 
P1351, P1352, 
P1354, and 
P1355 
(Part 2 of 2). 


Replace the 
ignition coil. See 
service manual. 


Use Breakout Box and test light for the next inspection. 
Front coil codes: Check between ECM connector [78] 
terminal 54 and ECM connector [78] terminal 72. 
Rear coil codes: Check between ECM connector [78] 
terminal 53 and ECM connector [78] terminal 72. 
Does test lamp flash when engine is cranked? 


Measure voltage at system relay terminal 30 
during first 2 seconds after ignition switch is 
in IGNITION position. 

Is voltage equivalent to battery voltage? 
NOTE 
Depending on relay used relay socket 

terminal could be shown as 3 or 4C. 


Check for multiple codes. 
See multiple diagnostic 
trouble codes under 4.4 

CHECKING FOR 

DIAGNOSTIC TROUBLE 


Repair open wire 
or connection on 
(Y/GN) wire. 


operation with no check engine lamp. 
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CODES: EFI. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 


fc02144 en 


HOME 


DTCs P1351, P1352, P1354, and P1355 (Part 2 of 2) 


Continued from DTCs P1351, P1352, P1354, and P1355 
(Part 1 of 2). 


Using Breakout Box, measure resistance between 
ECM and ignition coil terminals as follows. 


BREAKOUT BOX 

© DTC COIL TERMINAL TERMINAL 

(з) Р1351/Р1352 D (BE/O) wire 54 
P1353/P1354 C (Y/BE) wire 53 


Is resistance less than 0.5 Ohm? 


Perform 4.8 WIGGLE TEST: 
Check for intermittents. 


Repair open wire 
or connection. 


Are intermittents present? 


YES | 


Repair 
intermittent. 
YES 
Check for battery voltage. 
Front coil codes: Check 
Repair short Breakout Box terminal 54. 
to ground. Rear coil codes: Check 


Breakout Box terminal 53. 
Is battery voltage present? 


Check for continuity to ground. 
Front ignition coil codes: Check 
Breakout Box terminal 54. 
Rear ignition coil codes: Check 
Breakout Box terminal 53. 

Is continuity present? 


Replace ECM. 
Program and 
learn password. 


Repair short 
to voltage. 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
‘ operation with no check engine lamp. 


fc02145 en 
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HOME 


DTC P1475, P1477, P1478 


4.33 


GENERAL DIAGNOSTICS 

Active Exhaust Actuator (HDI Models) PART NUMBER TOOL NAME 

The active exhaust system uses an actuator valve located in HD-41404-B HARNESS CONNECTOR TEST KIT 
the rear exhaust pipe which is connected to a servo motor via HD-48637 BREAKOUT BOX 


a cable. The valve position automatically adjusts to enhance 
engine performance. The active exhaust is protected by the 
15 Amp exhaust control fuse. 


Table 4-63. Code Description 


Diagnostic Notes 


Each reference number below correlates to a circled number 


ont 
1. 


he flowchart(s). 
Connect BREAKOUT BOX (Part No. HD-48637) between 


Exhaust Feedback | 38 38 Em V/BE 


(17981) 


DTC DESCRIPTION wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 
Шы Ехпашзгасшапоп positon erfor 2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
P1477 Exhaust actuator open/low 41404-B), purple pin probe and patch cord. 

P1478 Exhaust actuator shorted 
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Figure 4-73. Active Exhaust Actuator Circuit (typical) 
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Table 4-64. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[33] Ignition switch FLHT/C/U/X |3-place Packard Bottom of ignition switch housing) 
FLHR 3-place Packard Under console 
[78] ECM All 73-place Delphi Under seat 
[179] Active exhaust actuator All 5-place Amp (Tyco) Under right side cover 
[222] Console ignition switch FLHR/C |4-ріасе Packard Under seat 
interconnect 
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HOME 


DTCs P1475, P1477, and P1478 (Part 1 of 4) 


Is DTC P1475, P1477 
or P1478 present? 


P1475 Is present. 


Is battery voltage present at both 
terminals of exhaust control fuse with 
ignition switch in IGNITION position? 


P1477 is present. 


P1478 is present. 


Go to DTCs Go to DTCs 
YES ONE P1475, P1477, and P1475, P1477, and 
TERMINAL P1478 P1478 


(Part 3 of 4). (Part 4 of 4). 


Disconnect connector [179]. 


Measure voltage between Replace the exhaust 
terminal 1 (+) and terminal 2 control fuse. Find 
(-) on [179B]. source of wiring fault. 


Is battery voltage present? 


YES NO 


Reconnect connector [179]. Detach 
cable housing from actuator leaving 
cable attached to actuator pulley. 
Pull on cable near actuator to rotate 
bellcrank manually. 

Does bellcrank rotate freely stop to 
stop? 


Check continuity between 
connector [179B] terminal 


2 апа ground. 
Is continuity present? 


YES | wo | [ae] 
Disconnect cable from 


Go to DTCs active exhaust valve. Locate and repair open Locate and repair open 
P1475, P1477, and Rotate bellcrank on (LGN/R) wire between on (BK) wire between 
P1478 manually. exhaust control fuse and connector [179B] and 
(Part 2 of 4). Does bellcrank rotate connector [179]. ground. 
freely stop to stop? 


YES NO 
Replace active exhaust Replace exhaust pipe 
cable assembly. and valve assembly. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
// proper operation with no check engine lamp. 


1002146 en 
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HOME 


DTCs P1475, P1477, and P1478 (Part 2 of 4) 


О Continued from DTCs P1475, P1477, апа P1478 (Part 1 of 4). 


Reattach cable housing to actuator. Connect ECM 
Breakout Box. Turn ignition switch to IGNITION position, with 
engine start switch set to RUN. Measure voltage between 
terminal 38 (+) and 73 (-). 

Is voltage between 4.5 to 5.5 Volts? 


YES 


Check continuity between 


connector [179B] terminal 4 and Battery voltage. 


Breakout Box terminal 38. 
Is continuity present? 


Disconnect ECM, leaving 
harness connected to Breakout 
Box. With the ignition switch in 

IGNITION position, check 
voltage between Breakout Box 

terminal 38 and ground. 

Is battery voltage present? 


Disconnect Breakout Box from 
ECM leaving harness connected 
to Breakout Box. Check continuity 
between connector [179B] 
terminal 4 and ground. 
Is continuity present? 


Locate and repair short to 
voltage on (V/BE) wire 
between connectors 
[179B] and [78B]. 


Replace ECM. 
Reprogram and 
learn password. 


Measure voltage between terminal 38 (+) and 
73 (-). Connect a jumper wire between 
terminals 73 and 21 on Breakout Box. Each 
time the jumper wire is connected, the valve 
should open and voltage should change from 
4.5-5.5 Volts to less than 1.0 Volt. 

Does voltage change as specified? 


Locate and repair 
open on (V/BE) wire 
between connectors 

[179B] and [78B]. 


Clear codes and run engine in neutral at 
speeds between 1500-2500 RPM. Valve 
should close above 1800 RPM and open Replace the active 
when RPM drop below 1600 RPM. exhaust actuator. 
Does valve operate improperly or does 
DTC return? 


[36] 


System OK. 
Problem may be intermittent due to 
poor connections or moisture in 
connectors. Inspect or repair 
connections at connectors [179B] or 
[78B] as necessary. 


Replace the ECM. 
Reprogram and 
learn password. 


Clear codes using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTIC. 
Confirm proper operation with no check engine lamp. іс02147 en 


2009 Touring Diagnostics: Engine Management 4-163 


Locate and repair short 
to ground on (V/BE) wire 
between connectors 
[179B] and [78B]. 


Replace the ECM. 
Reprogram and 
learn password. 


HOME 


DTCs P1475, P1477, and P1478 (Part 3 of 4) 


O Continued from DTCs P1475, P1477, and P1478 (Part 1 of 4). 


Connect ECM Breakout Box to harness leaving ECM 
disconnected. Disconnect connector [179]. Measure continuity 
between Breakout Box terminal 21 and connector [179] 
terminal 4 while wiggling harnesses. 

Is continuity present? 


YES 


Connect Breakout Box to ECM connector 
[78]. Measure continuity between 
connector [179B] terminal 3 and ground 
while wiggling harnesses. 

Is continuity present? 


Locate and repair open on 
(V/O) wire between 
connectors [179B] and 
[78B]. 


Disconnect connector [179]. 
Measure continuity between Replace ECM. 
terminal 21 and ground at Breakout Reprogram and 
Box while wiggling harnesses. learn password. 

Is continuity present? 


Locate and repair short to Replace the 
ground on (V/O) wire between active exhaust 
connectors [179B] and [78B]. actuator. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper fc02148_en 
operation with no check engine lamp. 
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HOME 


DTCs P1475, P1477, and P1478 (Part 4 of 4) 


С) Continued from DTCs P1475, P1477, апа P1478 (Part 1 of 4). 


Connect ECM Breakout Box to harness leaving ECM 
disconnected. Turn ignition switch to the IGNITION position, 
and engine start switch to RUN. Measure voltage between 
terminal 21 and ground while wiggling harnesses. 


Is voltage present? 


YES 


NO 


Disconnect connector [179] at the active 
exhaust actuator. Measure voltage between 
terminal 21 and ground at 
Breakout Box while wiggling harnesses. 
Is voltage present? 


Locate and repair short to 
voltage on (V/O) wire 
between connectors 

[179B] and [78B]. 


Replace the ECM. 
Reprogram and 
learn password. 


Replace the 
active exhaust 
actuator. 


‚ Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
7/ operation with no check engine lamp. 


fc02149 en 
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HOME 


DTC P1501, P1502 


4.34 


GENERAL DIAGNOSTICS 

Jiffy Stand Sensor (HDI and FLHTP) PART NUMBER TOOL NAME 

The jiffy stand sensor uses a Hall-effect sensor to monitor jiffy HD-41404-B HARNESS CONNECTOR TEST KIT 
stand position. When the jiffy stand is fully retracted the sensor HD-48637 BREAKOUT BOX 


picks up the presence of the metal tab mounted to the jiffy 
stand. The metal tab is moved away from the sensor as the 
jiffy stand is extended. When the jiffy stand is extended the 
engine starts and runs only if the TSM/TSSM/HFSM determines 
the transmission is in neutral, otherwise the engine starts and 
stalls. This is done by monitoring the neutral switch input to 
the TSM/TSSM/HFSM and communicating that input over the 
serial data circuit to the ECM. 


The jiffy stand sensor also has a fail enable mode. This mode 
allows the engine to start and run if the system recognizes a 
problem with the jiffy stand sensor circuit. If a problem exists 
or if the transmission is put in gear with the jiffy stand extended 
the odometer displays "SIdE Stand". DTC P1501 or P1502 will 
set if the jiffy stand sensor circuits are out of range. 


The jiffy stand sensor is powered and monitored by the ECM. 
ECM terminal 50 supplies the 5V reference to the jiffy stand 
sensor connector [133] terminal 1. See Figure 4-74. The jiffy 
stand sensor terminal 2 sends a signal back to the ECM ter- 
minal 56. This signal is how the ECM determines if the jiffy 
stand is retracted or extended. The jiffy stand sensor terminal 
3 is grounded through the ECM terminal 73. 


NOTE 


The ECM supplies not only the jiffy stand sensor but also the 
VSS and the TCA with a 5V reference signal from terminal 50. 


Table 4-65. Code Description 


DTC DESCRIPTION 
P1501 Jiffy Stand Sensor low 
P1502 Jiffy Stand Sensor high 
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Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. See the service manual for TSM/TSSM/HFSM replace- 
ment. See 3.26 TSM/HFSM: PASSWORD LEARN for the 
password learning procedure. 


2. Unplug the neutral switch connector [131]. Using a DVOM 
test for continuity between terminals A and B of the neutral 
switch. When the transmission is in neutral, continuity 
should exist. When the transmission is in gear, there 
should not be continuity through the neutral switch. 


3. When the jiffy stand is retracted, voltage on terminal 56 
should be approximately 1.65-2.47 Volts. When the jiffy 
stand is extended, the voltage on terminal 56 should be 
approximately 2.94-4.41 Volts. 


4. Connect BREAKOUT BOX (Part No. HD-48637) to the 
ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 


5. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes, socket probes and patch 
cords. 


6. Follow flowchart to determine necessary component 
replacement. Replace parts according to service manual. 


em00108 
Electronic Control Module [784]  [78B] 
>> 
To VSS, TCA and TGS 
5V sensor power-1 50 50 раа BN/O 
Jiffy stand sensor | 56 56 BEN GN/BN 
2 
g 
E 
[1338] Д 
Jiffy Stand 
Sensor 
Ground | 73 || 73 EEERBK/GN 
Figure 4-74. Jiffy Stand Sensor Circuit 
Table 4-66. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[78] ECM All 73-place Delphi Under seat 
[133] Jiffy stand sensor НО! and |3-ріасе Molex Rear of front lower frame crossmember 
FLHTP 


2009 Touring Diagnostics: Engine Management 4-167 


HOME 


Side Stand Displayed on Odometer 


YES 


Does the engine 


start then stall? 


YES 


See 4.11 STARTS, 
THEN STALLS: 
Diagnostics. 


YES 


Go to appropriate DTC 
diagnostics. 


Inspect the jiffy stand sensor and the jiffy stand 

for correct mounting and clearance to jiffy stand 
tab 0.177 in. (4.5 mm) max. 

Are sensor and stand mounted correctly? 


Is the transmission 
in neutral? 


[36] 


Place transmission 
in neutral. 


[36] 


Check for DTCs. 
Are any DTCs 
present? 


NO 
Is the neutral lamp on? 


[36] 


Check for an open in the 


neutral switch circuit. 
Is there an open? 


YES 


Replace the 


jiffy stand 
sensor. 


[36 | 


Install the jiffy 
stand sensor or 


jiffy stand 
correctly. 


YES NO 


Replace TSM/ 
TSSM/HFSM. 


Locate and Test the neutral switch. 
repair open (2) Is the neutral switch 


in circuit. 


operating correctly? 


Replace the 
neutral switch. 
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Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
/ operation with no check engine lamp. 
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HOME 


DTC P1501 


If DTC P1501 is displayed, disconnect jiffy stand sensor 
connector. Turn ignition switch to IGNITION position and 
make sure the engine stop switch is in the RUN position. 
Test terminal 1 of connector [133B] for voltage. 
Is voltage present? 


| 
YES NO 


Check for DTCs. 
Did DTC P1501 clear or go to 
history and P1502 set as a 
current DTC? 


Locate and repair 
open in 5V 


reference circuit. 


57 


Disconnect connector [78] ECM. Test circuit terminal 
56 connector [78B] for continuity to ground. 
Is continuity present? 


YES NO 
Locate and repair Replace the 
short to ground. ECM. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 


Replace the jiffy 
stand sensor. 
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operation with no check engine lamp. fc02213_en 


HOME 


DTC P1502 


If DTC P1502 is displayed, then disconnect jiffy stand sensor connector. 
Test for continuity between connector [133B] terminal 3 and ground. 
Is continuity present? 


YES 


Turn the ignition switch to IGNITION with engine stop switch in 
RUN. Test for voltage on terminal 1 connector [133B]. 
Is voltage present? 


Locate and 


repair open. 


Turn off ignition switch. Test for continuity 
from connector [133B] terminal 1 to ground. 
Is continuity present? 


Is voltage 
approximately 5V? 


Turn off ignition switch. Connect 
ECM Breakout Box to wiring 
harness connector [78B] leaving Disconnect ECM. Measure 
ECM connector [78A] disconnected. voltage at terminal 56 (+) on 
Test for continuity from connector 
[78B] terminal 56 to connector 
[133B] terminal 2. 
Is continuity present? 


Test for continuity from 
connector [133B] terminal 1 to 
connector [78B] terminal 50. 

Is continuity present? 


Locate and 
repair short to 
ground. 


Breakout Box to ground (-). 
Is voltage present? 


OO 


Locate and repair ce the Replace the Locate and 
short to voltage. ECM. repair open. 
Connect ECM Breakout Box to ECM 
connector [78A]. Connect jiffy stand 
sensor connector [133]. Test terminal 56 L 
of the Breakout Box for voltage with the ocate and 
jiffy stand retracted and extended. Гера open: 
Are the voltages within specification? 
Replace the jiffy 
stand sensor. 
Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 
fc02214 en 


4-170 2009 Touring Diagnostics: Engine Management 


HOME 


DTC P1510, P1511, P1512 


4.35 


GENERAL 
Throttle Actuation Control Management 


The ECM constantly monitors throttle actuation and throttle 
component positioning. Several safety features are pro- 
grammed into the ECM to limit performance (refer to 
Table 4-67) when an error or fault in throttle actuation is 
detected. These DTCs always accompany another code. 


Table 4-67. Code Description 


open throttle conditions. Typically this code is the result if 
one of the TGS or TP sensors, or one of each, has failed. 


P1511 Power Management: Provides more limitation on 
driveability, due to failure of the TCA, without aTGS, MAP 
or airflow faults. The TCA is de-energized and the throttle 
plate returns to its idle detent position. The ECM monitors 
the operation of the TGS and adjusts the spark advance 
and cylinder shutoff/rev limiting, allowing the vehicle to 
reach traffic speeds (limp-home). 


P1512 Forced Idle Mode: Provides extreme limitation of 
driveability, due to a failure of both TGS, TGS validation 
error, or failure of one TGS and the brake switch. The TCA 
is de-energized and the throttle plate is forced to a fast 
idle position providing enough torque to operate at a high 
idle speed. 


DIAGNOSTICS 


DTC DESCRIPTION 
P1510 Throttle actuator control limited perform- 
ance mode 
P1511 Throttle actuator control power manage- 
ment mode 
P1512 Throttle actuator control forced idle mode 


Performance limitations are identified by code, as follows: 


* P1510 Limited Performance: Enables near normal 
operation of the vehicle, guarding against inadvertent wide 


Diagnostic Tips 


DTCs P1510, P1511 and P1512 may remain for one extra 
ignition cycle after other codes are cleared. 
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HOME 


DTCs P1510, P1511, and P1512 (Part 1 of 2) 


Turn the ignition switch to IGNITION. Verify code 
is present. Clear the DTCs. Turn the ignition 
switch off. 

Turn the ignition switch to IGNITION. 

Is DTC P1510 present? 


YES NO 


Are any of the following DTCs present? 


P0641, P0651, P0120, P0220, P2122, Is DTC йе 
P2123, P2127, P2128, or P2138. presenti 
YES NO | 
Refer to priority chart Go t0:DTCS Are any of the following DTCs 
| P1510, P1511, Is DTC P1512 
and go to appropriate and P1512 present? resent? 
DTC diagnostics. (Part 2 of 2) P0107, P0108, P0641, P0651, P2101. p ‘ 


iori Go to DTCs 
Refer to priority chart P1510, P1511, Ро ту 
and go to appropriate and P1512 i s D dad 
DTC diagnostics. aiso sett iagnostic Tips. 


(Part 2 of 2). 


Go to DTCs 
Refer to diagnostics P1510, P1511, 
for DTC P1270. and P1512 


(Part 2 of 2). 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


1002425 en 
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HOME 


DTCs P1510, P1511, and P1512 (Part 2 of 2) 


Continued from DTCs P1510, P1511, and P1512 (Part 1 of 2). 


Clear the DTC. Cycle the ignition switch three times. Let the engine 
run for a few seconds each time you cycle the ignition. 
Did DTC P1514 return with no other DTCs? 


Replace the 
ECM. 


Did any other DTCs set? 


Refer to appropriate Code was 
DTC diagnostics. properly cleared. 


fc02426_en 
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HOME 


DTC P1514 


4.36 


GENERAL 
Air Flow Fault 


The ECM uses the TMAP sensor to monitor air flow past the 
throttle plate. This ensures proper throttle plate positioning, 
when the throttle is released and allowed to return to the 
unpowered position. The unpowered position is typically 7% 
of throttle plate range. 


In order to avoid inconsistent readings at low RPM (or at idle), 
testing air flow is only performed at engine speeds above 
normal idle (10% of throttle plate range or approximately 1300 
RPM). 


The ECM compares the intake manifold pressure value from 
the TMAP to the throttle plate position value from the TPS. 
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DTC 1514 sets if the manifold pressure is higher than it should 
be for that given throttle plate position for three consecutive 
ignition cycles. If a TMAP sensor error is present, then the 
ECM does not check P1514 parameters and instead P2105 
(forced shutdown mode) is initiated, shutting down the fuel 
pump and fuel injectors. See 4.39 DTC P2105. The ECM only 
checks for DTC P1514 if power management mode (DTC 
P1511) is present. 


Table 4-68. Code Description 


DTC DESCRIPTION 


P1514 Air flow fault 


HOME 


DTC P1514 


Is DTC P1511 
also set? 


Clear the DTC. Cycle the ignition switch 
three times. Let the engine run for a few 
DTC diagnostics. seconds each time you cycle the ignition. 
Did DTC P1514 return with no other DTCs? 


YES 
Replace the ; 2 
ЕСМ. Did any other DTCs set? 


Code was 
properly cleared. 


Refer to appropriate 
DTC diagnostics. 


fc02216_en 
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HOME 


DTC P1600 


4.37 


GENERAL 


The ECM integrates a main microprocessor and a watchdog 
microcontroller, used to communicate with the throttle actuation 
control system. 


The watchdog microcontroller communicates with the main 
microprocessor of the ECM, and when a communication failure 
is identified, the watchdog shuts down the TCA and fuel 
injectors. 


An internal ignition delay timer monitors when the ignition circuit 
is energized. The watchdog issues DTC P1600 if no commu- 
nication is established between the main microprocessor and 
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the watchdog microcontroller or if a watchdog failure occurs 
within three consecutive ignition cycles. 


Table 4-69. Code Description 


DTC DESCRIPTION 
P1600 TCA module processor - internal fault 
DIAGNOSTICS 
Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


HOME 


DTC P1600 


Clear the DTC. Cycle the ignition 
switch three times letting the engine 
run for a few seconds each time. 
Did DTC P1600 set? 


| YES NO 


Code was 
properly cleared. 


Did any other 
DTCs set? 


Refer to appropriate 
DTC diagnostic. 


Replace 
the ECM. 


fc02217_en 
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HOME 


DTC P2100, P2101, P2102, P2103 


4.38 


GENERAL 


DIAGNOSTICS 


The ECM incorporates an H-Bridge driver chip which provides 
diagnostics for the TAC system. 


The TCA contains two potentiometers (designated as TPS1 
and TPS2) and an electric DC motor for controlling the actu- 
ation of the throttle. TPS1 and TPS2 are mounted in the TCA. 
They are connected to the keyed shaft for the throttle plate 
and used to communicate the position of the throttle plate. 


Each TPS supplies input to the ECM in response to the posi- 
tioning of the throttle plate. The ECM activates the motor in 
the TCA to move the throttle plate, based on signals from the 
TGS. 


The TCA motor receives input (position data) from the ECM 
connector [78] terminal 29 for electronic throttle control - HI 
and terminal 30 for electronic throttle control - LOW. The TCA 
motor drives a series of gears to rotate the position of the 
throttle plate. Refer to Table 4-70 for defect codes associated 
with TCA drive motor and see Figure 4-75 for TCA circuitry 
diagram. 


Table 4-70. Code Description 


DTC DESCRIPTION 
P2100 


TAC motor open 


P2101 TAC motor circuit range/performance 
(actuation error) 

P2102 TAC motor control circuit shorted low 

P2103 TAC motor control circuit shorted high 


PART NUMBER TOOL NAME 


HD-41404-B HARNESS CONNECTOR TEST KIT 


HD-48637 BREAKOUT BOX 


e P2100 TAC Motor Circuit Open: Indicates the ECM 
identified an open load fault for the TCA motor driver. 


* P2101 TAC Motor Circuit Range/Performance: Indicates 
the actual position of the throttle plate is out of range from 
the commanded throttle plate position. 


* P2102 TAC Motor Control Circuit Shorted Low: Indic- 
ates the ECM identified that the drive motor is shorted to 
ground within the TAC drive motor circuit. 


e . P2103 TAC Motor Control Circuit Shorted High: Indic- 
ates the drive motor is shorted high within the TAC drive 
motor circuit. 
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Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48637) to the 
ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes, socket probes and patch 
cords. 
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Figure 4-75. TCA Circuit 
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Table 4-71. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used) 
HDI: Rear of lower front frame cross- 
member 
[204] TGS harness FLHT/C/U/X |6-place Molex (black) Inner fairing - right radio support bracket 
FLTR 6-place Molex (black) Inner fairing - right side below radio 
FLHR 6-place Molex (black) Inside headlamp nacelle, fork stem nut 
lock plate 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side of 
handlebar) 
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HOME 


DTCs P2100, P2101, P2102, and P2103 


Is DTC 


P2101 set? 


YES NO 


Disconnect the TCA connector [211]. 
Are any TPS or Test for continuity between terminal 2 
TGS codes set? and terminal 3 of connector [211A]. 
Is continuity present? 


Ds] 


Inspect the throttle plate 
for an interference or 
binding. 

Was trouble found? 


Disconnect the ECM connector 
[78]. Test for short to voltage on 
terminal 29 (BK/O) (+) to ground 
(-) and terminal 30 (BK/PK) (+) to 
ground (-) on connector [78B]. 
Is voltage present? 


Replace the 
TCA. 


Test for open or short to ground on 
Repair short to terminal 29 (BK/O) (+) to ground (-) and 
voltage on terminal 30 (BK/PK) (+) to ground (-) on 
appropriate wire. connector [78B]. 
Is open or short to ground present? 


Replace 


the TCA. 


NO 
Repair open or short to Replace the ECM 
ground on appropriate wire. р j 


fc02218_en 
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HOME 


DTC P2105 


4.39 


GENERAL 


The TAC system uses DTC P2105 as a vehicle safety device. 
It provides a forced shut down of the engine when the perform- 
ance of the TCA cannot be verified. Refer to Table 4-72. 
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Initially, the ECM commands the fuel pump and fuel injectors 
to be disabled until the actual fault is cleared. 


Table 4-72. Code Description 


DTC DESCRIPTION 
P2105 TAC system forced engine shutdown 
DIAGNOSTICS 


Diagnostic Notes 


Refer to and conduct diagnostics as identified on the flowchart. 


HOME 


DTC P2105 


Turn the Ignition switch on. Verify code is 
present. Turn the ignition switch off. Turn 
the ignition switch on. 

Is DTC P2105 present? 


YES 


Are any of the following DTCs present? 
P0605, P1600, P2100 


Code was properly 
cleared. 


YES NO 


Is DTC P1511 set along 
with either code P0108, 
P0651 or P01514? 


YES NO 


Refer to priority chart and go to 
appropriate DTC diagnostics. Replace ECM: 


Clear codes using speedometer self-diagnostics. 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 


Refer to priority chart and go to 
appropriate DTC diagnostics. 


fc02233 en 
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HOME 


DTC P2107 


4.40 


GENERAL 


The TAC system sets DTC P2107 to identify faults with the 
ECM due to an internal over-temperature shutdown or a power 
supply failure. Refer to Table 4-73. 


Table 4-73. Code Description 


DTC DESCRIPTION 
P2107 TAC system module processor - internal 
fault 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-48637 BREAKOUT BOX 


Diagnostic Tips 


This code usually sets due to an internal problem with the ECM. 
However, poor connections and high resistance on (Y/GN) 12V 
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power wire can also cause this code to set. If the code does 
not reset after it is cleared, check for an intermittent poor con- 
nection on this wire. 


Diagnostic Notes 


Connect BREAKOUT BOX (Part No. HD-48637) to the ECM 
and ECM harness. See 4.7 BREAKOUT BOX: EFI. 


Refer to and conduct diagnostics as identified on the flowchart. 
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Figure 4-76. System Relay Circuit (FLHX, FLHT/C/U, FLTR) 
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Table 4-74. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- All 16-place Molex (black) Inner fairing (right radio support bracket) 
ness 
[5] MAXIFUSE All 2-place Packard Under left side cover 
[13] Fuel tank harness All 4-place Multilock Behind fuel tank (under seat) 
[22] Right handlebar switches FLHX, 12-place Molex (black) Right fairing support bracket 
FLHT/C/U 
FLTR 12-place Molex (black) Inner fairing (on left fairing support 
bracket) 
[33] Ignition switch All 3-place Packard Bottom of ignition switch housing 
[65] VSS All 3-place Delphi Top of transmission case (under starter) 
[78] ECM All 73-place Delphi Under seat 
[79] CKP sensor All 2-place Mini-Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor All 4-place Bosch Top of induction module 
[83] Ignition coil All 4-place Delphi Bottom front of battery tray 
[84] Front injector All 2-place Delphi Below fuel tank (left side) 
[85] Rear injector All 2-place Delphi Below fuel tank (left side) 
[90] ET sensor All 2-place Delphi Back of front cylinder (left side) 
[91] DLC All 4-place Deutsch Under left side cover 
[95] Purge solenoid All 2-place Delphi Under seat 
[121] Rear stop lamp switch All Spade terminal Bottom of rear frame downtube (right side) 
[133] Jiffy stand sensor All 3-place Molex (black) Domestic (not used) 
HDI: Rear of front lower frame cross- 
member 
[137] O2 sensor rear exhaust All 2-place Amp (Tyco) Under starter 
header 
[138] O2 sensor front exhaust All 2-place Amp (Tyco) Back of cross brace front frame downtubes 
header 
[141] Fuel pump and fuel level All 4-place Packard Under console (on top of fuel tank canopy) 
sender 
[179] Active exhaust actuator All 5-place Amp (Tyco) Domestic (not used): Under right side 
cover 
HDI: Under right side cover (behind elec- 
trical bracket) 
[204] TGS harness All 6-place Molex Inner fairing (right fairing support bracket) 
[211] TCA All 6-place Molex Right side of engine (induction module) 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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Figure 4-77. System Relay Circuit (FLHR/C) 
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Table 4-75. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 

[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 

[20] Console harness 16-place Molex Under seat 

[22] Right handlebar switches 6-place Molex (black) Inside headlamp nacelle (fork stern nut 
lock plate right side) 

[33] Ignition switch 3-place Packard Under console 

[65] VSS 3-place Delphi Top of transmission case (under 
starter) 

[78] ECM 73-place Delphi Under seat 

[79] CKP sensor 2-place Mini-Deutsch Rear of front lower frame crossmember 

[80] TMAP sensor 4-place Bosch Top of induction module 

[83] Ignition coil 4-place Delphi Bottom front of battery tray 

[84] Front injector 2-place Delphi Below fuel tank (left side) 

[85] Rear injector 2-place Delphi Below fuel tank (left side) 

[90] ET sensor 2-place Delphi Back of front cylinder (left side) 

[91] DLC 4-place Deutsch Under left side cover 

[95] Purge solenoid 2-place Delphi Under seat 

[121] Rear stop lamp switch Spade terminal Bottom of rear frame downtube (right 
side) 

[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used) 
HDI: Rear of lower front frame cross- 
member 

[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 

[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace front frame down- 
tubes 

[141] Fuel pump and fuel level sender 4-place Packard Top of fuel tank canopy (under con- 
sole) 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover (behind 
electrical bracket) 

[204] TGS harness 6-place Molex Inner fairing (right side below radio) 

[211] TCA 6-place Molex Right side of engine (induction module) 

[222] Console ignition switch interconnect |4-place Packard Under seat 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 
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HOME 


DTC P2107 


Clear the DTC. Start the engine. 
Open and close the throttle. 
Does the DTC reset? 


au 


Inspect the ECM connector [78]. Make sure it is 


fully connected and no poor connections exist Refer to 
on terminal 52 (Y/GN). Diagnostic Tips. 


Were any poor connections found? 


vo | 


Connect ECM Breakout Box. With the ignition 
switch turned to IGNITION and the engine stop 
Switch in the RUN position test voltage on 


Repair poor 
connection. 


terminal 52 to a good ground. 
Is battery voltage present? 


D] 


Test for voltage at terminal 87 (Y/ 
GN) wire of the system relay. 


Replace the 
ECM. 


Is voltage present? 


YES NO | 


Locate and repair open or high 
resistance in (Y/GN) wire Replace the 
between the system relay and System relay. 
the ECM. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
Cc proper operation with no check engine lamp. 
— іс02232 en 
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HOME 


DTC P2119 


4.41 


GENERAL 


DIAGNOSTICS 


The TAC system sets DTC P2119 when the ECM determines 
the throttle plate does not return to the correct de-energized 
position. This error primarily indicates there may be non-elec- 
trical conditions which affect the throttle body range/perform- 
ance. Refer to Table 4-76. 


Table 4-76. Code Description 


DTC DESCRIPTION 
P2119 


TAC system throttle body range/perform- 
ance 


This DTC, if initiated, may have the following probable condi- 
tions: 


* Something may be physically interfering with the throttle 
plate operation (such as foreign material, debris, physical 
obstruction, or loosely/improperly mounted throttle plate). 


* Damaged or inoperative throttle plate return spring. 


* Defective mechanical component(s) internal to the TCA. 
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Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. The ECM must see this fault during four consecutive igni- 
tion cycles in order to set DTC P2119. When testing to 
see if code resets, be sure to operate vehicle through four 
complete, consecutive ignition cycles. 


HOME 


DTC P2119 


Inspect the air inlet and check for 
foreign debris and/or mechanical 
interference to the throttle plate. 

Was debris or interference found? 


YES 


Remove obstructions, clean foreign debris 


from inlet and check throttle plate for freedom Replace the induction 
% of movement and full range of motion. Clear module. See the 
the DTC. Start engine and operate throttle. service manual. 


Does DTC P2119 set? 
I 


| YES NO | 


Replace the induction Repair 
module. See the com SeA 
service manual. рее. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


fc02237_en 
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HOME 


DTC P2122, P2123, P2127, P2128 


4.42 


GENERAL 


DIAGNOSTICS 


The TGS is an electronic assembly that replaces the conven- 
tional throttle cable. Two opposing Hall-effect sensors transmit 
signals to the ECM. The ECM uses these signals to determine 
the desired throttle plate position. The ECM controls the motor 
in the TCA to move the throttle plate to the desired position. 


The TGS receives a 5V reference signal from the ECM. As the 
throttle plate is opened the TGS1 signal voltage increases and 
TGS2 signal voltage decreases. By design, the sum of the 
voltages when measured for both TGS1 and TGS2 should 
equal approximately 5.0 volts. If the sum of these voltages is 
not 5.0 Volts, then DTCs are initiated for TGS1 and/or TGS2. 


The ECM monitors and controls the TAC system and generates 
DTCs when errors are reported by the ECM. Refer to 
Table 4-77. 


Table 4-77. Code Description 


PART NUMBER TOOL NAME 


HD-41404-B HARNESS CONNECTOR TEST KIT 


HD-48637 BREAKOUT BOX 


Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


>> 


Twist Grip Sensor-2 | 39 || 39 Ez V/Y 
5V Sensor Power-1 | 50||50 Е ВМО 


Twist Grip Sensor-1 | 59 || 59 ш BE/GN 


5V Sensor Ground-1 | 61 || 61 EZ ВКА 
5V Sensor Ground-2 | 62||62 ЕЕ BK/GY 


5V Sensor Power-2 | 68 || 68 ЕЕ R/W 


DT DESCRIPTION 

6 1. Connect BREAKOUT BOX (Part No. HD-48637) to the 
P2122 TGS1 low/open ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 
P2123 TGS1 high 2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
P2127 TGS2 low/open 41404-B), purple pin probes, socket probes and patch 
P2128 TGS2 high cords. 
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Figure 4-78. Twist Grip Sensor (TGS) Circuit 
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Table 4-78. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[78] ECM All 73-place Delphi Under seat 
[204] TGS harness FLHT/C/U/X | 6-place Molex Inner fairing - right fairing support bracket 
FLTR 6-place Molex Inner fairing right side below radio 
FLHR 6-place Molex Inside headlamp nacelle, fork stem nut 
lock plate 
[224] TGS All 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 
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HOME 


DTCs P2122, P2123, P2127, and P2128 (Part 1 of 2) 


Clear the DTC. Start the engine slowly open and close the throttle. Turn off the engine. Turn the 
ignition switch to IGNITION with the engine stop switch in the RUN position. Check for DTCs. 
Did the DTC reset? 


YES YES 
DTC P2122 or DTC P2127 or 
P2123 P2128 


Install ECM Breakout Box HD-48637. Turn ignition switch to IGNITION 

with the engine stop switch in the RUN position. Measure voltage from 

terminal 59 to terminal 61 of Breakout Box. Twist the throttle completely 
closed then slowly open the throttle. 

Does the voltage gradually increase from approximately 0.2V to 4.8V? 


Go to DTCs 
P2122, P2123, Refer to 
P2127, and P2128 Diagnostic Tips. 
(Part 2 of 2). 


Refer t Measure voltage from terminal 50 to 
terminal 61 of Breakout Box. 
!адпозпе пре: Is the voltage approximately 5V? 


YES NO 


Disconnect the TGS connector [224]. Disconnect ECM from Test for a short to voltage on 
Breakout Box. Test for short to voltage on terminal 59 (BE/GN). (BN/O) terminal 50. 
Short to voltage present? Short to voltage present? 


Test for an open or short to ground on (BE/GN) between terminal 
59 of Breakout Box and terminal 5 of connector [224B]. 
Open or short to ground present? 


Turn ignition switch to OFF with the 
engine stop switch in the STOP 
position. Check for continuity 
between terminal 50 of the 
Breakout Box and connector 
[204B] terminal 6 (BN/O) wire. 

Is continuity present? 


Locate and repair 
short to voltage. Locate and repair 


short to voltage. 


YES NO 
Locate and Test for an open or short to ground on (BN/O) between terminal YES | | МО 
repair open or 50 of Breakout Box and terminal 6 of connector [224]. 


short to ground. Open or short to ground present? 


Check for continuity between 
connector [204A] terminal 6 : 
and connector [224B] terminal Locate alle тарат 


[№ | 5 (LBE) wire. open in (BN/O) wire. 
Is continuity present? 


Test for an open on (BK/W) between terminal 61 of 
Breakout Box and terminal 4 of connector [224]. 
Open or short to ground present? 


YES NO 
Locate and repair Replace the 
short to ground. TGS. 


Locate and repair 
short to ground. 


Check for continuity between 
terminal 50 of the Breakout 
Box and ground. 

Is continuity present? 


Locate and repair 
open in (BN/O) wire. 


Locate and Replace the 
repair open or ECM 
short to ground. : 
Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 1002421 en 
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HOME 


DTCs P2122, P2123, P2127, and P2128 (Part 2 of 2) 


Continued from DTCs P2122, P2123, P2127, and P2128 (Part 1 of 2). 


(2) Install ECM Breakout Box (HD-48637). Turn ignition switch to IGNITION with the engine stop switch in the RUN position. Measure 
voltage from terminal 39 to terminal 62 of Breakout Box. Twist the throttle completely open then slowly close the throttle all the 
way to the throttle roll off position. 
Does the voltage gradually increase from approximately 0.2V to 4.8V? 


YES 


Refer to 
Diagnostic Tips. 


Measure voltage from terminal 68 to 
terminal 62 of Breakout Box. 
Is the voltage approximately 5V? 


YES | 


Disconnect TGS connector (224). Disconnect ECM from 


Breakout Box. Test for short to voltage on terminal 39 (V/Y). 
Short to voltage present? 


Test for an open or short to gro 


Locate and repair 


short to voltage. Open or short to ground present? 


und on (V/Y) between terminal 
39 of Breakout Box and terminal 5 of connector (224B). 


NO 


Test for a short to voltage on 
(R/W) terminal 68. 
Short to voltage present? 


Turn ignition switch to OFF with the 
engine stop switch in the STOP 
position. Check for continuity 


Locate and repair 


between terminal 68 of the 
Breakout Box and connector 
[204B] terminal 3 (R/W) wire. 
Is continuity present? 


short to voltage. 


Locate and 
repair open or 
short to ground. 


Ге 


Test for ап open оп (BK/G) between terminal 62 of 
Breakout Box and terminal 1 of connector (224). 
Open or short to ground present? 


Locate and repair 
short to ground. 


v | 


Replace the 
TGS. 


Locate and repair 
short to ground. 


Test for an open or short to ground on (R/W) between terminal 
68 of Breakout Box and terminal 3 of connector (224). 
Open or short to ground present? 


YES 


Check for continuity between 
connector [204A] terminal 3 
and connector [224B] terminal 
4 (R) wire. 

Is continuity present? 


Locate and repair 
open in (R/W) wire. 


Check for continuity between 
terminal 68 of the Breakout 
Box and ground. 

Is continuity present? 


Locate and repair 
open in (R) wire. 


Locate and 
repair open or 
short to ground. 


Replace the 
ECM. 


fc02427_en 
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HOME 


DTC P2135, P2138 


4.43 


GENERAL 


DIAGNOSTICS 


The TAC system uses DTCs when the ECM determines that 
a correlation error exists for either the TP sensor or the TGS. 


The two TP sensors work opposite of each other. As the throttle 
plate opens, TPS1 voltage ranges from 0.0-5.0V, while TPS2 
voltage ranges from 5.0-0.0V. The sum of the two TPS voltages 
should always measure approximately 5.0V. 


The two TGSs work the same way. As the throttle plate is 
opened, TGS1 voltage increases and TGS2 voltage decreases. 
The sum of these two voltages should always measure 
approximately 5.0V. If either of these components fail to cor- 
relate the proper voltage, or has out-of-range voltage condi- 
tions, then the ECM will initiate a DTC. Refer to Table 4-79. 


Table 4-79. Code Description 


PART NUMBER 
HD-41404-B 
HD-48637 


TOOL NAME 
HARNESS CONNECTOR TEST KIT 
BREAKOUT BOX 


Diagnostic Tips 


*  Anintermittent may be caused by poor connection, rubbed 
through wire insulation or an inoperative wire inside the 
insulation. 


* Poor connection: Inspect component and harness con- 
nectors for backed out terminals, improper mating, inoper- 
ative locks, improperly formed or damaged terminals, poor 
terminal-to-wire connection and damaged harnesses. 


Diagnostic Notes 


ECM [78A] [78B] 
>> 


Throttle By Wires HI |29 || 29 EE BK/O 

Throttle By Wires LO | 30 || 30 ЕЕ BK/PK 
Throttle Pos. Sensor-2 | 36 || 36 ВМ/Н 
Throttle Pos. Sensor-1 |37 || 37 IRBN/V 


Twist Grip Sensor-2 |39 || 39 Ez V/Y 


5V Sensor Power-1 |50 || 50 ER ВМО 
Twist Grip Sensor-1 | 59 || 59 fi BE/GN 


5V Sensor Ground-1 | 61 || 61 = BK/W 
5V Sensor Ground-2 | 62 || 62 EL BK/GY 


5V Sensor Gower-2 | 68 || 68 EZ R/W 


[224A] |6 5 43 2 1 


<< 
| [224B]Y [654321 ! to 8, 
АРЕ T 
і [211A] A, 


т 
о 
ы 

v 

< 
o 
о 
A 
со 
го 

BN/V 


DTC DESCRIPTION Each reference number below correlates to a circled number 
P2135 TPS correlation error on the flowchart(s). 
P2138 TGS correlation error 1. Connect BREAKOUT BOX (Part No. HD-48637) to the 
ECM and ECM harness. See 4.7 BREAKOUT BOX: EFI. 
2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), purple pin probes, socket probes and patch 
cords. 
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Figure 4-79. TGS/TPS Control Circuit 
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Table 4-80. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[78] ECM All 73-place Delphi Under seat 
[204] TGS harness FLHT/C/U |6-place Molex Inner fairing - right radio support bracket 
FLHR 6-place Molex Inner fairing - right side below radio 
FLTR 6-place Molex Inside headlamp nacelle - fork stem nut 
lock plate 
[211] TCA All 6-place Molex Right side of engine (induction module) 
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HOME 


DTCs P2135 and P2138 (Part 1 of 2) 


Connect Breakout Box to ECM connector [78]. 
Start vehicle and clear existing DTCs. 
Then recheck codes. 


Was DTC P2135 or P2138 displayed? 


YES 
DTC P2135 


Check the TPS1 voltage on Breakout 
Box terminals 37 and 61, while 
gradually opening throttle. 


NOTE 
Manually open the throttle plate using a 
blunt device such as a plastic pen. 


Does voltage increase steadily with no 
spikes for low voltages from 0.2-1.0 
Volt at idle (throttle at rest) to 4.2-4.8 
Volts at wide open throttle? 


DTC P2138 


YES 


Go to DTCs P2135 
and P2138 
(Part 2 of 2). 


YES NO 
Check the TPS2 voltage on Breakout 
Box terminals 36 and 61, while 
gradually opening throttle. Replace TCA 


Does voltage steadily decrease with no 


See the service 


spikes for low voltages from 4.2-4.8 manual 
Volts at idle (throttle at rest), to 0.2-1.0 
Volt at wide open throttle? 
YES NO 


See 4.18 DTC P0120, P0122, 
P0123, P0220, P0222, P0223 
and investigate faults in the 
electrical circuit of the TCA. 


Clear codes using speedometer self-diagnostics. See 
4.6 SPEEDOMETER SELF-DIAGNOSTIC. Confirm 
proper operation with no check engine lamp. 
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Replace TCA. 


See the service 


manual. 


No system fault. 


fc02238_en 


HOME 


DTCs P2135 and P2138 (Part 2 of 2) 


Continued from DTCs P2135 and P2138 
(Part 1 of 2). 


Was DTC P2138 displayed? 


Check the TGS1 voltage on Breakout 
Box terminals 59 and 61, while 


O gradually opening throttle. 


Does voltage increase steadily with no 
spikes for low voltages from 0.7-1.4 
Volt at idle (throttle at rest) to 4.2-4.85 
Volts at wide open throttle? 


YES 


Check the TGS2 voltage on Breakout 
Box terminals 39 and 61, while 
gradually opening throttle. 


Does voltage steadily decrease with no 
spikes for low voltages from 3.6-4.3 
Volts at idle (throttle at rest), to 0.2-0.8 
Volt at wide open throttle? 


(о | 


No system fault. 


Replace TGS. See the 
service manual. 


YES 


See 4.42 DTC P2122, P2123, 
P2127, P2128 and investigate faults 


in the electrical circuit of the TGS. 


Replace TGS. See the 
service manual. 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


fc02239 еп 


2009 Touring Diagnostics: Engine Management 4-199 


HOME 


DTC P2176 


4.44 


GENERAL 


The TAC system sets DTC P2176 when the ECM determines 
the zero position of the throttle plate has not been successfully 
learned. 


At power up, the ECM adjusts the throttle plate to the limp- 
home position, then begins to move the throttle plate closed. 
The ECM monitors and verifies the amount of movement that 
occurred. The throttle plate minimum position is held briefly 
then verified against the expected minimum and maximum 
range of throttle. If the zero position is found within range, then 
the position is stored. 
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If the ECM is not able to learn the minimum position, or if the 
learning fails four consecutive ignition cycles, the ECM initiates 
DTC P2176. Refer to Table 4-81. 

Table 4-81. Code Description 


DTC DESCRIPTION 
P2176 


DIAGNOSTICS 


Refer to and conduct diagnostics as identified on the flowchart. 


TAC close position not learned 


HOME 


DTC P2176 


Inspect the air inlet and check for 
foreign debris and/or mechanical 
interference to the throttle plate. 

Was debris or interference found? 


YES 


Remove obstructions, clean foreign debris 
from inlet and check throttle plate for freedom 
of movement and full range of motion. Clear 
the DTC. Start engine and operate throttle. 
Does DTC P2176 set? 


Replace induction module. 
See the service manual. 


YES 


Replace induction 
module. See the 
service manual. 


Repair 
complete. 


Clear codes using speedometer self-diagnostics. See 4.6 
| SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
' operation with no check engine lamp. 1С02236 en 
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HOME 


DTC U1064 


GENERAL 
Loss of TSM/TSSM/HFSM Serial Data 


The serial data connector provides a means for the ECM, 
TSM/TSSM/HFSM and speedometer to communicate their 
current status. When all operating parameters on the serial 
data link are within specifications, a state of health message 
is sent between the components. DTC U1064 indicates the 
TSM/TSSM/HFSM is not receiving this state of health message. 
A DTC U1064 also indicates that there was communication on 
the data bus since power up, but communication was lost or 
interrupted during that key cycle. 


Table 4-82. Code Description 


DTC DESCRIPTION 
U1064 Loss of TSM/TSSM/HFSM serial data 
U1255 Serial data error/missing message 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-48637 BREAKOUT BOX 


Diagnostic Notes 

Each reference number below correlates to a circled number 

on the flowchart(s). 

1. Connect BREAKOUT BOX (Part No. HD-42682) as fol- 
lows: 


a. Mate gray socket housing on BREAKOUT BOX (Part 
No. HD-42682) with TSM/TSSM/HFSM connector 
[30A]. 


b. Mate gray pin housing on BREAKOUT BOX (Part 
No. HD-42682) with harness connector [30B]. 


2. Connect BREAKOUT BOX (Part No. HD-48637). 
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EU -- 


Ж 
e 


1. [30] TSM/TSSM/HFSM 
2. [208] HFSM antenna jumper harness 
3. [209] HFSM antenna 


Figure 4-80. TSM/TSSM/HFSM Location 


pn 


1. Terminal 2: ground (BK/GN) 
2. Terminal 3: serial data (LGN/V) 
3. Terminal 4: power (GY) 


Figure 4-81. Data Link Connector 
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Figure 4-82. ECM and TSSM/HFSM Circuit (FLHX, FLHT/C/U, FLTR) 
Table 4-83. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (black) Inner fairing - right radio support bracket 
nese РТА  |16-place Molex (black) Inner fairing - right side below radio 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C | 12-place Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of soeedometer) 
[78] ECM All 73-place Delphi Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
[108] Tachometer FLHT/C | 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module All 20-place Molex Under right side cover 
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Figure 4-83. ECM and TSM/TSSM/HFSM Circuit (FLHR/C) 
Table 4-84. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[20] Console harness 16-place Molex Under seat 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Packard Under console (back of speedometer) 
[78] ECM 73-place Delphi Under seat 
[91] DLC 4-place Deutsch Under left side cover 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC U1064 


Can you read TSM/TSSM/HFSM hardware part 
number? 
See 4.6 SPEEDOMETER SELF-DIAGNOSTICS. 


While wiggling harness, check for 
continuity between TSM/TSSM/HFSM 
Breakout Box terminal 3 (gray) and 
ECM Breakout Box terminal 69. 

Is continuity present? 


NO or “No Rsp” 


Check for continuity between 
TSM/TSSM/HFSM Breakout Box 
terminal 3 (gray) and ECM 
Breakout Box terminal 69. 

Is continuity present? 


Clear DTCs. Test ride. 
Does DTC U1064 


return? 


Replace TSM/TSSM/ 
HFSM. Perform 
password learn. 


Repair intermittent 
on (LGN/V) wire. 


Replace TSM/TSSM/ 
HFSM. Perform 
password learn. 


Repair open on 
(LGN/V) wire. 


No trouble 
found. 


Clear codes using speedometer self-diagnostics. See 4.6 
SPEEDOMETER SELF-DIAGNOSTIC. Confirm proper 
operation with no check engine lamp. 


fc02150_en 
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HOME 


DTC U1097 


GENERAL 
Loss of Speedometer Serial Data 


The serial data connector provides a means for the speedo- 
meter, ECM, and TSM/TSSM/HFSM to communicate their 
current status. When all operating parameters on the serial 
data link are within specifications, a state of health message 
is sent between the components. DTC U1097 indicates that 
the speedometer is not capable of sending this state of health 
message. DTC U1097 also indicates that there was communic- 
ation on the data bus since power up, but communication was 
lost or interrupted during that key cycle. 


Table 4-85. Code Description 


DTC DESCRIPTION 
U1097 Loss of all soeedometer serial data (state 
of health) 

DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-46601 INSTRUMENT HARNESS ADAPTERS 
HD-48637 BREAKOUT BOX 
HD-48637 BREAKOUT BOX 


NOTE 


If DTC is historic and not current, wiggle wire harness while 
performing voltage and continuity tests to identify intermittents. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Mate black pin housing on BREAKOUT BOX (Part No. HD- 
48637) with wire harness connector [39B] using 
INSTRUMENT HARNESS ADAPTERS (Part No. HD- 
46601). Leave speedometer [39A] disconnected. 


2. Connect BREAKOUT BOX (Part No. HD-48637) to wire 
harness connector [78B]. Leave ECM connector [78A] 
disconnected. See 4.7 BREAKOUT BOX: EFI. 
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Figure 4-84. ECM DLC 


К... 3% 


1. Terminal 2: ground (BK/GN) 
2. Terminal 3: serial data (LGN/V) 
3. Terminal 4: power (GY) 


Figure 4-85. Data Link Connector 
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a 
To 3 
Battery 
Fuse ECM 
Figure 4-86. Serial Data Circuit (FLHX, FLHT/C/U, FLTR) 
Table 4-86. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C  |16-place Molex (black) Inner fairing - right radio support bracket 
ness FLTR 16-place Molex (black) Inner fairing - right side (below radio) 
[2] Main to interconnect har- All 12-place Molex (gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[30] TSM/TSSM/HFSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C |12-place Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of speedometer) 
[78] ECM All 73-place Delphi Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
[108] Tachometer FLHT/C |12-ріасе Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
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Table 4-86. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[131] Neutral switch All Post terminals Top of transmission (right side) 
[166] ABS module All 20-place Molex Under right side cover 
em00332 j-------4 Е--- 
| [1668] A [ 9 ! 
| [166A] | 9 
! s І > 
' a | > 
| g ] 5 
| 3 | [131B] [131A] 
ня | 
І АВ — 
BN/GYE 3 || 3 pe —T i (бесте) | r—o— am BK -ч 
LGN/V & 2 || 2 E LGN/V LGN/V г" 
> > 2 
ONS! б 
om1 ||1 mo To 2302 x 
Banery B mu ГИ 
>> | изе 1234 12 
[20А] [20В] Ц А [308] 
To = 1234 121 [30А] 
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> o б oS 
oS UNE 3 
A п и = 
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1 
[78В] А 69 
[78А] ^^ 69 
8 
ECM 
Figure 4-87. Serial Data Circuit (FLHR/C) 
Table 4-87. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[20] Console harness 16-place Molex Under seat 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Delphi Under seat 
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Table 4-87. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[91] DLC 4-place Deutsch Under left side cover 

[131] Neutral switch Post terminals Top of transmission (right side) 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC U1097 


Can you read ECM hardware P/N? 
See 4.6 SPEEDOMETER SELF- 
DIAGNOSTICS. 


YES 


continuity between ECM Breakout Box 
terminal 69 and speedometer Breakout 
Box terminal 2 (Black). 
Is continuity present? 


5] 


© While wiggling harness, check for 


Clear DTCs. Test ride. Repair intermittent on 
Did DTC U1097 return? (LGN/V) wire. 
YES NO 


Replace 
speedometer. 


No trouble 
found. 
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NO or “No rsp” 


Check for continuity between 
ECM Breakout Box terminal 69 
and speedometer Breakout 
Box terminal 2 (Black). 

Is continuity present? 


Replace 
speedometer. 


Repair open on 
(LGN/V) wire. 


, Clear codes using speedometer self-diagnostics. See 
| 4.6 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 
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HOME 


FUEL PRESSURE TEST 


4.47 


GENERAL 


The fuel pump delivers fuel through the fuel line to a cavity in 
the induction module. This cavity directs the fuel to the fuel 
injectors and pressure regulator. The pressure regulator con- 
trols the fuel pressure by passing excess fuel back to the fuel 
tank. Improper fuel pressure may contribute to one of the fol- 
lowing symptoms: 


* — cranks, but won't run 
e cut out (may feel like ignition problem) 
*  hesitation, loss of power, or poor fuel economy 


If incorrect fuel pressure is suspected, perform a fuel pressure 
test. See the service manual for the required tools and pro- 
cedure for performing a fuel pressure test. 


DIAGNOSTICS 


Perform a fuel pressure test. See the service manual. The fuel 
pressure should remain steady between 55-62 PSI (380-425 
KPa). If pressure does not hold steady, follow either the low 
fuel pressure or high fuel pressure procedure, depending on 
the symptom. 


Low Fuel Pressure 


1. Check the fuel filter or pump inlet screen for restrictions. 
If the concern is found, clean the pump inlet screen or 
replace the fuel filter. 


2. Ifthe concern was not corrected, inspect for a: 


* restricted pressure line or flex hose between the fuel tank 
and the test gauge. 


* faulty fuel pump. 
* restricted check valve fitting assembly. 


e leak inside the tank caused by faulty coupling hose or 
connection, such as a hose at the filter or pump. This 
condition can be identified, if the fuel level in the tank is 
low, by a ringing sound inside the tank during the first 2 
seconds after key on. This is caused by the high pressure 
fuel spraying against the inside of the tank. 


* faulty fuel pressure regulator. 
Once the concern is located, repair as needed. 


High Fuel Pressure 


1. Inspect the check valve fitting assembly and the fuel tank. 
If the concern is found correct as needed. 


2. Ifthe concern was not corrected, replace the fuel regulator. 
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RADIO DIAGNOSTICS 


5.1 


SYSTEM DESCRIPTION 


Harley-Davidson's Advanced Audio System, developed in 
partnership with Harman/Kardon, offers improved function and 
sound quality with an all new integrated design. The base radio 
features six AM and ten FM radio presets, integrated weather 
band, and a single disc CD player compatible with 
CD/CDR/CDRW and MP3 format discs. The system also allows 
for seamless hook up of optional accessories (both current and 
future) to the base radio display and hand controls. 


The Advanced Audio System consists of the following compon- 
ents: 


* Radio 

e CB module 

* Antennas (radio and CB) 

* Fairing, rear and sidecar speakers, depending upon model 


* Handlebar, rear and sidecar switches, depending upon 
model 


* High Output Amplifier. Standard on 2009 sidecar equipped 
Ultra Classic, CVO Ultra Classic and also as an optional 
accessory; located under the luggage rack 


* Optional accessory Bluetooth Hands-Free cell phone 
interface module and antenna; located inside Tour-Pak 


* Optional accessory XM satellite radio module and antenna; 
located in fairing above radio 


* Optional accessory navigation module and external 
antenna; module plugs into radio chassis in fairing 


e Future accessory connector. 


ONBOARD DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
General 


The system has onboard diagnostics to detect most fault con- 
ditions. Many faults are stored as diagnostic trouble codes 
(DTCs). Fault conditions that do not generate DTCs, or those 
for which DTCs cannot be read, can be identified by their 
symptoms. For troubleshooting and resolving switch inoperative 
without DTC conditions, as well as other symptoms, see 
5.5 ADVANCED AUDIO SYSTEM SYMPTOMS. 


Radio Diagnostic Display 


Press the eject button to remove any CD in the unit. Then, 
while pressing and holding any two softkeys (buttons 1-6), turn 
the ignition switch ON. Once the H-D logo is displayed, the 
System automatically performs a complete switch check, scans 
for current DTCs, and then displays the radio diagnostic display. 
Release the softkeys only after the radio diagnostic display 
appears. See A of Figure 5-1. 


If, after the intial diagnostic check, any switches are found to 
be shorted to B+ or ground, the radio diagnostic display reports 
the applicable DTC and an abbreviated description. Refer to 
the appropriate flowchart for resolution of the problem. See B 
of Figure 5-1. 


If no switches are found to be shorted to B+ or ground, the 
technician may press selected switches to verify functionality. 
If a switch is functioning properly, the display shows the switch 
name and the word "OK." If the switch is not working correctly, 
then the display does not change. All switches, handlebar, 
passenger, and sidecar may be tested in this manner. See C 
of Figure 5-1. 


Pressing softkey 1 while in the radio diagnostic display sets 
the system back to the factory defaults. See D of Figure 5-1. 
If a symptom is present without a DTC, restoring the factory 
default settings may sometimes resolve the issue. For more 
information, see 5.5 ADVANCED AUDIO SYSTEM SYMP- 
TOMS. 


Pressing softkey 2 displays "Speed Pulses" followed by a speed 
pulse value. This feature may be employed to quickly verify 
whether the radio is configured correctly or whether the AVC 
or J1850 is working properly. 


To use this feature, start the motorcycle, access the radio dia- 
gnostic display, press softkey 2 to select AVC, and then walk 
or push the motorcycle while viewing the speed pulse value. 
If a value other than zero appears, itis an indication that J1850 
and AVC are working properly. If speed pulses are not present, 
either the AVC needs to be reconfigured or another problem 
exists. Refer to DTC U1016 for resolution of the problem if the 
system is configured correctly. See E of Figure 5-1. 


Pressing softkey 3 displays the region and other configuration 
data, while softkey 4 shows the software version code. See F 
and G of Figure 5-1. 

Softkey 5 is reserved for software upgrades and prompts the 
technician to install the appropriate CD, while softkey 6 causes 
the system to exit the radio diagnostic mode and revert to the 
normal radio display. 
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(А) 


Press eject button to remove CD from unit. 
Next, while pressing and holding any two 

softkeys (buttons 1-6), turn ignition switch 
ON until radio diagnostic display appears. 


Switches shorted 


Displays diagnostic trouble code (DTC). 


No switches shorted 
to B+ or ground. 


| 


to B+ or ground. 


| 


AVC 


Diag. B200 
RC4 Short to 12V 


Software 
Update 
Test Exit 


Cat 35-12 (BR/W) 


All shorts must be fixed prior to proceeding to switch test. 


Displays the failed speaker(s) and Open/Shorted status. 


Diag. B2016 
AVC LF Speaker 
Calibr. 


Software 
Update 
Test Exit 


Displays speed pulses or J1850 speed data. 


Displays calibrated region (ex: North America, HDI, Japan, etc.). 


Calibration Data: 


l=Intercom: 0=Disabled; 1=Enabled 


J=J1850: 0=Disabled; 1=Enabled 
V=Vehicle Speed Input: 0=Low; 1 
H=Hardware Revision 


=High (1998-2005 Only) 


Diag Test [Software 
AVC Press a Button | Update 
Calibr. SpkA SpkB Test Exit 
© © 
Pressed 
Diag Test [Software 
AVC Button Name | Update 
Calibr. OK Test Exit 
Pressed 
Switch Diag Test |Software 
шы AVC Speed Pulses | Update 
Calibr. Speed-XX |Test Exit 
i 
Switch Diag Test . Software 
AVC Region“ Update 
(F) ІЛ J:1 МО H:AN Test Exit 
Switch Diag Test 
AVC ST10v8.19.0._| Update 
Calibr. | TMS320v8.19.0 | Test Exit 


©) 


Allows the system to be 
set back to factory defaults. 


© 


| — Displays the software version. 


Default 


АМС [Press a Button 


Calibr. 


Diag Test 


SpkA SpkB 


Software 
Update 
Test Exit 


HARLEY-DAVIDSON 


5-2 2009 Touring Diagnostics: Audio System 


Figure 5-1. Initial Diagnostics - Radio Diagnostic Display 


Table 5-1. Diagnostic Trouble Codes (DTCs) and Symptoms 


DTC DESCRIPTION FAULT-SET CONDITION FAULT-CLEAR CONDITION 
T=TIME; R=RESISTANCE 
B0563  |Battery voltage high t>=15 sec. V>= 16 Volts Normal range for t>=15 seconds 
B2006 |Radio switch stuck or |t>=15 sec. Normal range for t>=15 seconds 
open 
B2007  |Handlebar switch Ignition ON after Ignition OFF for at least 10 sec., | Normal range for і>-15 seconds* 
shorted high t=instantaneous 
B2008 | Handlebar switch Ignition ON after Ignition OFF for at least 10 sec., | Normal range for і>-15 seconds* 
shorted low t=instantaneous 
B2009 Handlebar switch stuck |t>=15 sec. Normal range for t>=15 seconds 
or open 
B2010  |Passenger switch Ignition ON after Ignition OFF for at least 10 sec., | Normal range for t>=15 seconds* 
shorted high t=instantaneous 
B2011 |Passenger switch Ignition ON after Ignition OFF for at least 10 sec., | Normal range for і>-15 seconds* 
shorted low t=instantaneous 
B2012  |Passenger switch stuck |t>=15 sec. Normal range for t>=15 seconds 
or open 
B2013  |Sidecar switch shorted [Ignition ON after Ignition OFF for at least 10 sec., | Normal range for і>-15 seconds 
high t=instantaneous 
B2014  |Sidecar switch shorted |Ignition ON after Ignition OFF for at least 10 sec., | Normal range for t>=15 seconds 
low t=instantaneous 
B2015  |Sidecar switch stuck or |t>=15 sec. Normal range for t>=15 seconds 
open 
B2016  |Front speakers shorted |R<1.5 Ohms tested once per ignition cycle R>TBD | В>1.5 Ohms tested once per ignition 
when setup as line out ignition ON after Ignition | cycle 
OFF for at least 10 sec., t=instantaneous 
B2017  |Front speakers open R>100 Ohms tested once per ignition cycle ignition | R«100 Ohms tested once per ignition 
ON after Ignition OFF for at least 10 sec., cycle 
t=instantaneous 
B2018  |Front speakers shorted |Ignition ON after Ignition OFF for at least 10 sec., 
to ground t=instantaneous 
B2019  |Front speakers shorted |Ignition ON after Ignition OFF for at least 10 sec., 
to battery t=instantaneous 
B2020 |Неаг speakers shorted |R<1.5 Ohms tested once per ignition cycle R>TBD | R>1.5 Ohms tested once per ignition 
when setup as line out ignition ON after Ignition | cycle 
OFF for at least 10 sec., t=instantaneous 
B2021 Rear speakers open R>100 Ohms tested once per ignition cycle ignition | R«100 Ohms tested once per ignition 
ON after Ignition OFF for at least 10 sec., cycle 
t=instantaneous 
B2022  |Rear Speakers shorted |Ignition ON after Ignition OFF for at least 10 sec., 
to ground t=instantaneous 
B2023  |Rear speakers shorted Ignition ON after Ignition OFF for at least 10 sec., 
to battery t=instantaneous 
B2024  |Sidecar speakers R<1.5 Ohms tested once per ignition cycle RS TBD |R»1.5 Ohms tested once per ignition 
shorted when setup as line out ignition ON or run dia- cycle 
gnostics, t=instantaneous 
B2025  |Sidecar speakers open |R>100 Ohms tested once per ignition cycle ignition R«100 Ohms tested once per ignition 
ON or run diagnostics, t=instantaneous cycle 
B2026  |Sidecar speakers Ignition ON after Ignition OFF for at least 10 sec., 


shorted to ground 


t=instantaneous 
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Table 5-1. Diagnostic Trouble Codes (DTCs) and Symptoms 


DTC DESCRIPTION 


FAULT-SET CONDITION FAULT-CLEAR CONDITION 


T=TIME; R=RESISTANCE 


B2027  |Sidecar speakers 
shorted to battery t=instantaneous 


Ignition ON after Ignition OFF for at least 10 sec., 


* Ignition ON after Ignition OFF for at least 10 seconds. 


Table 5-2. Diagnostic Trouble Codes (DTCs) and Symptoms 


DTC/SYMPTOM DESCRIPTION GOTO 
U1016 J1850 lost communications with ECM DTC 1304 through DTC 1317 can only be viewed as historic 
U1300 J1850 bus shorted low codes using DIGITAL TECHNICIAN II (Part No. HD-48650). 
- The faults are detectable as current codes only if they happen 
U1301 J1850 bus shorted high to occur while in the diagnostic mode. To diagnose these condi- 
U1302 Infotainment bus off error tions without the use of DIGITAL TECHNICIAN II (Part No. HD- 
: mv — 48650), see 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS. 
U1304 Infotainment bus lost communications with 
future 
U1305 Infotainment bus lost communications with 
future 
U1306 Infotainment bus lost communications with 
hands-free phone module 
U1307 Infotainment bus lost communications with 
CB 
U1308 Infotainment bus lost communications with 
future 
U1309 Infotainment bus lost communications with 
future 
U1310 Infotainment bus lost communications with 
future 
U1311 Infotainment bus lost communications with 
future 
U1312 Infotainment bus lost communications with 
future 
U1313 Infotainment bus lost communications with 
XM 
U1314 Infotainment bus lost communications with 
navigation 
U1315 Infotainment bus lost communications with 
future 
U1316 Infotainment bus lost communications with 
future 
U1317 Infotainment bus lost communications with 
high output amplifier 
1 Radio Inoperative Radio Inoperative: Symptom 1 
2 Poor or No Reception Poor or No Reception: Symptom 2 
3 Static Present With Engine Running Static Present With Engine Running: Symptom 3 
4 CB Transmitter Inoperative and SWR CB Transmitter Inoperative: Symptom 4 (Part 1 of 4) 
Adjustment 
CB Receiver Inoperative CB Receiver Inoperative: Symptom 5 (Part 1 of 3) 
6 Intercom Inoperative Intercom Inoperative: Symptom 6 
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Table 5-2. Diagnostic Trouble Codes (DTCs) and Symptoms 


DTC/SYMPTOM DESCRIPTION GOTO 
7 Handheld Microphone/PTT Inoperative | Handheld Microphone/PTT Inoperative: Symptom 7 (Part 1 of 
2) 

8 Speaker Switch Malfunction Speaker Switch Malfunction: Symptom 8 

9 Headset Speakers Inoperative Headset Speakers Inoperative: Symptom 9 (Part 1 of 5) 

10 No or Low Audio From Microphones No or Low Audio From Microphones: Symptom 10 (Part 1 of 4) 

11 No or Low Audio With High Output Ampli- | No or Low Audio With High Output Amplifier: Symptom 11 (Part 
fier 1 of 2) 

12 No or Low Audio From XM or XM Inoper- | No or Low Audio From XM or XM Inoperative: Symptom 12 (Part 
ative 1 of 2) 

13 XM - No or Intermittent Reception XM - No or Intermittent Reception: Symptom 13 

14 Navigation Inoperative Navigation Inoperative: Symptom 14 (Part 1 of 2) 

15 AVC Inoperative AVC Inoperative: Symptom 15 

16 Handlebar, Passenger or Sidecar Switches | Handlebar, Passenger or Sidecar Switches Inoperative: 
Inoperative Symptom 16 (Part 1 of 4) 

17 CD Skipping CD Skipping: Symptom 17 

18 Hands-Free Phone Module Inoperative |Напав-Ғгее Phone Module Initial Diagnostics: Symptom 18 


No or Low Audio To Hands-Free Phone 
Module 

No or Low Audio From Hands-Free Phone 
Module 

Hands-Free Phone Module - Phone Not 
Pairing 


(Part 1 of 5) 
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DTC B2006-B2015, RADIO SWITCH 
DIAGNOSTICS 


5.2 


GENERAL 


The sound system is designed to capture faults for each of the 
radio switch inputs. When a fault is detected, a DTC is gener- 
ated. Refer to Table 5-3. The DTC and related data appears 
onthe radio display when the system is in the diagnostic mode. 


Table 5-3. Code Description 


Install RADIO BREAKOUT BOX (Part No. HD-47918) 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray socket probes and patch cord. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), brown socket probes and patch cord. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), brown pin probe and patch cord. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 
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DTC DESCRIPTION 
B2006 Radio switch stuck or open БЕЗІНЕН 
В2007 Handlebar switch shorted high 
B2008 Handlebar switch shorted low 
B2009 Handlebar switch stuck or open 
B2010 Passenger switch shorted high 
B2011 Passenger switch shorted low 
B2012 Passenger switch stuck or open 
B2013 Sidecar switch shorted high 
B2014 Sidecar switch shorted low 
B2015 Sidecar switch stuck or open 
DIAGNOSTICS 
PART NUMBER TOOL NAME Figure 5-2. Radio Breakout Box (Part No. HD-47918) 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-47918 RADIO BREAKOUT BOX 


HOME 


DTC B2006 through B2015 


While pressing any two softkeys (presets), 
turn ignition switch ON to enter diagnostic 


mode. 
Will radio power up? 
NO 
Go to RADIO 
INOPERATIVE, Symptom 1. 


Replace 
radio. 


6101 


Will radio enter 
diagnostic mode? 


YES 
Tests run automatically. 
Is fault present? 


YES 
| B2007, B2008, B2010, B2011, B2013 or B2014? 


Sic DESCRIPTION] See DIAGNOSIS for тері сазе DT Depress applicable switch to verify 
- - handlebar, passenger and/or 
B2007 Handlebar Switches Shorted High sidecar switch functionality: 
Audio DTC B2007, Handlebar Audio Switch Shorted High (Part 1 of 3) Audio Up 
Mode DTC B2007, Handlebar Audio Switch Shorted High (Part 2 of 3) Audio DN 
PTT/Squelch DTC B2007, Handlebar Audio Switch Shorted High (Part 3 of 3) Audio 
B2008 Handlebar Switches Shorted Low Mode Up 
Audio DTC B2008, Handlebar Audio Switch Shorted Low (Part 1 of 3) Mode DN 
Mode DTC B2008, Handlebar Audio Switch Shorted Low (Part 2 of 3) Mode 
PTT/Squelch DTC B2008, Handlebar Audio Switch Shorted Low (Part 3 of 3) PTT 
B2010 Passenger Switches Shorted High Squelch + 
Audio/PTT DTC B2010, Passenger Audio/PTT Switch Shorted High (Part 1 of 2) Squelch - 


DTC B2010, Passenger Audio/PTT Switch Shorted High (Part 2 of 2) 


B2011 Passenger Switches Shorted Low 


DTC 2011, Passenger Audio/PTT Switch Shorted Low (Part 1 of 2) 


The display will show 
each function when 


Audio/PTT 
DTC 2011, Passenger Audio/PTT Switch Shorted Low (Part 2 of 2) 


B2013 Sidecar Switches Shorted High 


pressed. Does it? 


PTT/Mode DTC B2013, Sidecar Switches Shorted High 
B2014 Sidecar Switches Shorted Low 
PTT/Mode | DTC B2014, Sidecar Switches Shorted Low 


YES (мо | 


DTC [DESCRIPTION GO TO Face plate switches No current fault 
B2006 Radio Switches Stuck or Open inoperative or found. repeat 
Replace Radio. B2006? function verification 
6101 while wiggling harness. 
DTC DESCRIPTION | сото 
В2009 Handlebar Switches Stuck or Open 


Audio 


DTC B2009, Handlebar Audio Switch 
Stuck or Open (Part 1 of 3) 


Mode 


DTC B2009, Handlebar Mode Switch 


Handlebar switches 


inoperative or 
B2009? 


Stuck or Open (Part 2 of 3) 
DTC B2009, Handlebar PPT/Squelch 
Switch Stuck or Open (Part 3 of 3) 


PTT/Squelch 


DTC  |DESCRIPTION GO TO 


B2012 Passenger Switches Stuck or Open 
: DTC B2012, Passenger Audio Switch 
ЫСО ЕЦ Stuck ог Open (Part 1 of 2 
DTC B2012, Passenger Mode Switch 
Stuck or Open (Part 2 of 2) 


Passenger switches 
inoperative or 
B2012? 


DTC _| DESCRIPTION GO TO 
Sidecar Switches Stuck or Open 
DTC B2015, Sidecar Switches Stuck or 
PTT/Mode Open 


Sidecar switches 
inoperative or 
B2015? 


B2015 


fc02274 еп 
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HOME 


DTC B2007, Handlebar Audio Switch Shorted High (Part 1 of 3) 


Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 
from radio. With ignition ON, check for 
power at connector [27B] at wire indicated 
on radio display. 


From Е 
© Terminal 
© s 
3 (PK/W) 
8 (BN/BK) 


22 (GY/GN) 
23 (GN/BE) 


Ground 


Is voltage greater than 7 Volts? 


YES 
Disconnect connector [24]. Replace 
With ignition ON, Check for radio. 
power at connector [24A] at 
wire indicated on radio display. 6101 
From To 
» Terminal 
(+) 
8 (BN/BK) 
9 (PK/W) 
Ground 
10 (GN/BE) 
11 (GY/GN) 
Is voltage greater than 7 Volts? 


Locate and repair Locate and repair 
short in handlebar short in interconnect 
harness at wire harness at wire 
indicated on indicated on 
radio display. radio display. 


6551 6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 


proper operation with no DTCs. 
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1с02275 en 


em00178 


Left Hand Interconnect 
Controls Harness 
РКЛМ = З 
GY/GN н 11 || 11 | GY/GN To 
GN/BE mj 10 | 10 ш GN/BE Radio 
РКЛМ 9 || 9 PK/W [27A] 
BN/BK 8118 BN/BK BN/BK ш 8 (BK) 
>> 
[24A] [24B] GY/GN = 22 
GN/BE 23 
SWITCH VIOLET/ GRAY/ ORANGE/ |BROWN/ 
POSITION BLACK GREEN |ВІАСК BLACK [27B] 
Ех 
PTT (PUSH) X X — 
-SQ DN (AFT) X X 
PTT & SQ 
(Push To Talk & Squelch) 
(Ultra Models Only) 
Radio Audio Control 
[—— ——1 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
О | | 1] 1] 
Left Hand Controls AUBID X X 
-VOL “-----------Х 
Figure 5-3. Handlebar Audio Switch Circuit 
Table 5-4. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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HOME 


DTC B2007, Handlebar Mode Switch Shorted High (Part 2 of 3) 


Box leaving connector [27B] disconnected 
from radio. With ignition ON, Check for 
power at connector [27B] at wire Indicated 
on radio display. 


С) Remove outer fairing. Connect Breakout 


To 
Terminal 
(+) 

3 (PK/W) 


4 (GY/W) 
5 (V/BK) 
6 (BN/W) 


From 


(-) 


Ground 


Is voltage greater than 7 Volts? 


© With ignition ON, check for 


Replace 
power at connector [22A] at wire radio. 
indicated on radio display. 6101 

From To 

© Terminal 
(+) 

7 (BN/W) 

8 (GY/W) 

Ground 
9 (PK/W) 
10 (V/BK) 


Locate and repair 


Locate and repair 


short in handlebar short in 
harness at wire interconnect 
indicated on harness at wire 
radio display. indicated on 
6551 radio display. 
6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 


fc02276 еп 
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em00179 


Right Hand Controls 


SWITCH |BROWN/ |РІМК/ VIOLET/ |GRAY/ 
POSITION | WHITE WH BLACK 


ITE WHITE 
UP хх 

MODE x X 

DOWN X X 


TR, 
Radio Function Switch 
| Right Directional Switch GY | M 
BN/W 6 [27А] 
(ВК) 
[27B] 
-< 
Stop Lamp Switch 
BN/W 7 || 7 BN/W 
GY/W— в || 8 сүм 
PK/W 9 [9 PK/W 
V/BK 10 |10 V/BK 
Right Hand 
>> Interconnect 
Controls [22А] [228] 
Figure 5-4. Handlebar Mode Switch Circuit 
Table 5-5. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[22] Interconnect harness to right | 12-place Molex (Black) FLHX, FLHTC/U - Inner fairing - right fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
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HOME 


DTC B2007, Handlebar PTT/Squelch Switch Shorted High (Part 3 of 3) 


Ө 


Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 
from radio. With ignition ON, check for 
power at connector [27B] at wire indicated 

on radio display. 


With ignition ON, check for 
power at connector [24A] at wire 


indicated on 


From (-) To Terminal (+) 
(V/BK) 
( ) 


Ground 


Is voltage greater than 7 Volts? 


5 


Replace 
radio. 


radio display. 


To 6101 
Terminal 
(+) 

13 (V/BK) 


Ground 


8 (BN/BK) 
11 (GY/GN) 


14 (O/BK) 


Is voltage greater than 7 Volts? 


Locate and repair 
short in handlebar 


harness at wire 
indicated on radio 
display. 


6551 


5-12 2009 Touring Diagnostics: Audio System 


Locate and 
repair short 
in interconnect 
harness at wire 
indicated on 
radio display. 


6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 


proper operation with no DTCs. 


1с02277 еп 


em00180 


Left Hand 
Controls 


Interconnect 
Harness 


O/BK = 14 || 14 | O/BK 


GY/GN ш 11 || 11 GY/GN 


BN/BK 8 || 8 BN/BK 
V/BK 13 || 13 раа V/BK 


>> 
[24A] [24B] 
V/BK mm 5 
POSITION Мск [GREEN [BLACK [BLACK OBkmm 7| To 
+5Q UP (FORE) х BN/BK 8 | Radio 
PTT (PUSH) p —— iQ [27А] 
-5О ОМ (АЕТ) X X 
(BK) 
PTT & SQ GY/GN шә 22 
(Push To Talk & Squelch) [27B] 
(Ultra Models Only) < 
Radio Audio Control 
LJ 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
Left Hand Controls +VOL — 
AUDIO X x 
-VOL X Х 
Figure 5-5. Handlebar PTT/Squelch Switch Circuit 
Table 5-6. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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HOME 


DTC B2008, Handlebar Audio Switch Shorted Low (Part 1 of 3) 


Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 


from radio. With key OFF, use Breakout 
Box to check for resistance to ground 
at connector [27B] at wire indicated on 
radio display. 


To 
Terminal 
3 (PK/W) 


8 (BN/BK) 
22 (GY/GN) 
23 (GN/BE) 


Is resistance less than 5K Ohms? 


Ground 


(2) Disconnect connector [24]. 
With key OFF, check for Replace 
resistance to ground at radio. 


connector [24A] at wire 
indicated on radio display. 6101 


To 


From Terminal 


8 (BN/BK) 
9 (PK/W) 
10 (GN/BE) 
11 (GY/GN) 


Is resistance less than 
5K Ohms? 


Ground 


Locate and 
repair short in 
handlebar harness 


Locate and 
repair short 
in interconnect 


at wire harness at wire 
indicated on indicated on 
radio display. radio display. 
6551 6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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em00178 


Left Hand Interconnect 
Controls Harness 
РКЛМ = З 
GY/GN н 11 || 11 | GY/GN To 
GN/BE mj 10 | 10 ш GN/BE Radio 
РКЛМ 9 || 9 PK/W [27A] 
BN/BK 8118 BN/BK BN/BK ш 8 (BK) 
>> 
[24A] [24B] GY/GN = 22 
GN/BE 23 
SWITCH VIOLET/ GRAY/ ORANGE/ |BROWN/ 
POSITION BLACK GREEN |ВІАСК BLACK [27B] 
Ех 
PTT (PUSH) X X — 
-SQ DN (AFT) X X 
PTT & SQ 
(Push To Talk & Squelch) 
(Ultra Models Only) 
Radio Audio Control 
[—— ——1 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
О | | 1] 1] 
Left Hand Controls AUBID X X 
-VOL “-----------Х 
Figure 5-6. Handlebar Audio Switch Circuit 
Table 5-7. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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DTC B2008, Handlebar Mode Switch Shorted Low (Part 2 of 3) 


Remove outer fairing. Connect Breakout Box 
leaving connector [27B] disconnected from 
radio. With ignition OFF, check for resistance 
to ground at connector [27B] at wire indicated 
on radio display. 


To 


Terminal 


Ground 


З (PK/W) 


4 (GYM) 


( 


Is resistance less than 5K Ohms? 


(2) With ignition OFF, check for 
resistance to ground at 

connector [22A] at wire 

indicated on radio display. 


To 


From н 
е Terminal 


Ground 


7 ) 
8 (GY/W) 
9 (PK/W) 
10 (V/BK) 


Is resistance less than 5K 
Ohms? 


BC AMAN 


Replace 
radio. 


6101 


Locate and 
repair short 
in interconnect 


Locate and 
repair short in 
handlebar har- 


ness at wire harness at wire 
indicated on indicated on 
radio display. radio display. 


6551 6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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Right Hand Controls 


SWITCH |BROWN/ |РІМК/ VIOLET/ |GRAY/ 
POSITION | WHITE WH BLACK 


ITE WHITE 
UP хх 

MODE x X 

DOWN X X 


TR, 
Radio Function Switch 
| Right Directional Switch GY | M 
BN/W 6 [27А] 
(ВК) 
[27B] 
-< 
Stop Lamp Switch 
BN/W 7 || 7 BN/W 
GY/W— в || 8 сүм 
PK/W 9 [9 PK/W 
V/BK 10 |10 V/BK 
Right Hand 
>> Interconnect 
Controls [22А] [228] 
Figure 5-7. Handlebar Mode Switch Circuit 
Table 5-8. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[22] Interconnect harness to right | 12-place Molex (Black) FLHX, FLHTC/U - Inner fairing - right fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
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HOME 


DTC B2008, Handlebar PTT/Squelch Switch Shorted Low (Part 3 of 3) 


С) Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 
from radio. With ignition OFF, check for 
resistance to ground at connector [27B] 
at wire indicated on radio display. 


To Terminal 
5 (V/BK) 


7 (O/BK) 
Ground 
8 (BN/BK) 
22 (GY/GN) 


Is resistance less than 5K Ohms? 


(2) With ignition OFF, check for Replace 
resistance to ground at radio. 
connector [24A] at wire 


indicated on radio display. 6101 


To 


From Terminal 


13 (V/BK) 
8 (BN/BK) 
11 (GY/GN) 
14 (O/BK) 


Ground 


Is resistance less than 5K 
Ohms? 


Locate and repair 
short in interconnect 
harness at wire 
indicated on radio 
display. 


Locate and repair 
short in handlebar 
harness at wire 
indicated on radio 
display. 


6551 6531 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 


proper operation with no DTCs. 
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em00180 


Left Hand 
Controls 


Interconnect 
Harness 


O/BK = 14 || 14 | O/BK 


GY/GN ш 11 || 11 GY/GN 


BN/BK 8 || 8 BN/BK 
V/BK 13 || 13 раа V/BK 


>> 
[24A] [24B] 
V/BK mm 5 
POSITION Мск [GREEN [BLACK [BLACK OBkmm 7| To 
+5Q UP (FORE) х BN/BK 8 | Radio 
PTT (PUSH) p —— iQ [27А] 
-5О ОМ (АЕТ) X X 
(BK) 
PTT & SQ GY/GN шә 22 
(Push To Talk & Squelch) [27B] 
(Ultra Models Only) < 
Radio Audio Control 
LJ 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
Left Hand Controls +VOL — 
AUDIO X x 
-VOL X Х 
Figure 5-8. Handlebar PTT/Squelch Switch Circuit 
Table 5-9. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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HOME 


DTC B2009, Handlebar Audio Switch Stuck or Open (Part 1 of 3) 


© Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 
from radio. With switch pressed, check 
for continuity at connector [27B]. 


Switch From To 
Position Terminal Terminal 


3(PK/W) | 23 (GN/BE) 


З (РКЛА) | 22 (GY/GN) 
З (РКМ) | 8 (BN/BK) 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 
while switch is open? 


[36] 


Disconnect [24]. With switch pressed, 
check for continuity at connector [24A]. 


Position Terminal Terminal 


Is each wire pair less than 0.5 
Ohms while switch is pressed and 
infinity while switch is open? 


© 


Replace 
radio. 


6101 


YES 


Locate and repair Replace audio 
open in interconnect switch or repair 
harness. switch wiring. 
6532 5186 
тии Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
EB L 892 Confirm proper operation with no DTCs. 1с02281 еп 
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Left Hand Interconnect 
Controls Harness 
РКЛМ = З 
GY/GN н 11 || 11 | GY/GN To 
GN/BE шш 10 || 10 ш GN/BE Radio 
PK/W = 9 || 9 PK/W [27A] 
BN/BK 8118 BN/BK BN/BK ш 8 (BK) 
>> 
[24A] [24B] GY/GN = 22 
GN/BE 23 
SWITCH VIOLET/ GRAY/ ORANGE/ |BROWN/ 
POSITION BLACK GREEN BLACK BLACK [27B] 
Ех 
PTT (PUSH) X X — 
-SQ ОМ (AFT) X X 
PTT & SQ 
(Push To Talk & Squelch) 
(Ultra Models Only) 
Radio Audio Control 
[—— ——1 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
vo | eX 
Left Hand Controls 05 X X 
-VOL “-----------Х 
Figure 5-9. Handlebar Audio Switch Circuit 
Table 5-10. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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HOME 


DTC B2009, Handlebar Mode Switch Stuck or Open (Part 2 of 3) 


Remove outer fairing. Connect Breakout 
Box leaving connector [27B] disconnected 
from radio. With switch pressed, check 
for continuity at connector [27B]. 


Position Terminal Terminal 
) 


( 
Mode In 6 (BN/W) 5 (V/BK 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 
while switch is open? 


Disconnect [22]. With switch pressed, 
check for continuity at connector [22A]. 


Switch From To 
Position Terminal Terminal 


9 (PK/W) 


Replace 
radio. 


6101 


7(BNW) | 8(GY/W) 
7(BNW) | 10(V/BK) 


Is each wire pair less than 0.5 
Ohms while switch is pressed 
and infinity while switch is open? 


YES NO 


Locate and 
repair open 


Replace mode 


$ Switch or repair 
in interconnect 


harness. 


Switch wiring. 


6532 5183 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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em00179 
Right Hand Controls 
SWITCH. |BROWN/ |PINK/ VIOLET/ |GRAY/ 
POSITION |WHITE WHITE _|BLACK WHITE 
UP ХЕХ 
MODE X X 
DOWN X X 
TR, 
Radio Function Switch 
| И, ‚ PKW— 3| To 
| Right Directional Switch бүлү : Radió 
BN/W 6 [27A] 
(BK) 
[27B] 
-< 
Stop Lamp Switch 
BN/W 7 ||7 BN/W 
СУМ 8 || a сүл 
PK/W 9 [9 PK/W 
V/BK 10 |10 V/BK 
Right Hand 
>> Interconnect 
Controls [22А] [228] 
Figure 5-10. Handlebar Mode Switch Circuit 
Table 5-11. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[22] Interconnect harness to right | 12-place Molex (Black) FLHX, FLHTC/U - Inner fairing - right fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
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DTC B2009, Handlebar PTT/Squelch Switch Stuck or Open (Part 3 of 3) 


O Remove outer fairing. Connect Breakout 


Box leaving connector [27B] disconnected 
from radio. With switch pressed, check 
for continuity at connector [27B]. 


Switch From To 
Position Terminal Terminal 
Squelch + 5 (V/BK) 22 (GY/GN) 
Squelch - 5 (V/BK) 8 (BN/Bk) 
PTT 5 (V/BK) 7 (O/BK) 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 
while switch is open? 


Replace 
radio. 


6101 


(2) With switch pressed, check for 
continuity at connector [24A]. 


Switch From To 
Position Terminal Terminal 


Squelch « 13 (V/BK) 11 (GY/GN) 


Squelch - 13 (V/BK) 8 (BN/BK) 
13 (V/BK) 14 (O/BK) 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 
while switch is open? 


Replace PTT/ 
squelch control 
Switch or repair 

Switch wiring. 


6532 5198 


Locate and repair 
open in interconnect 
harness. 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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Left Hand 
Controls 


Interconnect 
Harness 


O/BK = 14 || 14 | O/BK 


GY/GN ш 11 || 11 GY/GN 


BN/BK 8 || 8 BN/BK 
V/BK 13 || 13 раа V/BK 


>> 
[24A] [24B] 
V/BK mm 5 
POSITION Мск [GREEN [BLACK [BLACK OBkmm 7| To 
+5Q UP (FORE) х BN/BK 8 | Radio 
PTT (PUSH) p —— iQ [27А] 
-5О ОМ (АЕТ) X X 
(BK) 
PTT & SQ GY/GN шә 22 
(Push To Talk & Squelch) [27B] 
(Ultra Models Only) < 
Radio Audio Control 
LJ 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
Left Hand Controls +VOL — 
AUDIO X x 
-VOL X Х 
Figure 5-11. Handlebar PTT/Squelch Switch Circuit 
Table 5-12. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left 16-Place Molex (Gray) FLHX, FLHTC/U - Inner fairing - left fairing 
handlebar switches support brace 
FLTR - Inner fairing - left side of radio bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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DTC B2010, Passenger Audio/PTT Switch Shorted High (Part 1 of 2) 


© Remove outer fairing. Connect Breakout Box 

leaving connector [28B] disconnected from 

radio. With ignition ON, check for power at 
connector [28B]. 


From (-) To Terminal (+) 


34 (PK/W) 
23 (GY/W) 
5 (V/BK) 


Ground 


36 (O/BK) 


Is voltage greater than 7V? 


YES NO 
Disconnect connector [41]. Repl 
(2) With ignition ON, check for 2. 
power at connector [41A] at wire j 
indicated on radio display. 6101 
To 
From Terminal 
( ) (+) 
1 (PK/W) 
2 (GY/W) 
Ground 
3 (V/BK) 
4 (O/BK) 
Is voltage greater than 7V? 


Locate and 
repair short in 
audio harness at 
wire indicated 
on radio display. 


6560 


Locate and repair 


short in passenger 
rear control switch 
harness at wire indicated 
on radio display. 


6115 


ҮТТЕ РЕТІ Verify DTC is по longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
59% ИШИН 89% Confirm proper operation with по DTCs. 
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em00365 (BK) Left & Right Rear 
[28B] Passenger Controls 
> COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL — 
MODE/PTT * . 
11898 V/BK DOWN/-VOL + е 
ult (BK) 
ra 
Radio [41A] [41B] 
[28A] > 
PKW SS 1 | 1 E PKW Right Rear 
P ЕНИР Speaker & 
ОВК = 4 || 4 OK m O/BK S Controls 
4 = РКМ 
35 рва O/BK 
Figure 5-12. Passenger Audio/PTT Switch Circuit 
Table 5-13. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[41] Rear right speaker/passenger controls 6-Place Mini-Deutsch _ | Inside rear right speaker box 
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HOME 


DTC B2010, Passenger Mode Switch Shorted High (Part 2 of 2) 


Remove outer fairing. Connect Breakout Box leaving 
connector [28B] disconnected from radio. 
With ignition ON, check for power at connector [28B]. 
From (-) To Terminal (4) 
34 (PK/W) 
23 (GY/W) 
11 (V/BK) 
12 (BN/W) 


Ground 


Is voltage greater than 7V? 


YES 


Disconnect connector [42]. 
(з) With ignition ON, check for Керсе 
power at connector [42А] at wire ! 
indicated оп radio display. 6101 


To 
Terminal 


Ground 


Is voltage greater than 7V? 


Locate and repair short in 
passenger rear control 
switch harness at wire 

indicated on radio display 


Locate and 
repair short in 
audio harness at 


wire . ((BN/W) wire becomes 
on radio display. (O/BK) in speaker box). 
6560 m 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. fc02285 en 
Confirm proper operation with no DTCs. B 
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em00364 (BK) Қ 
Left & Right Rear 
[28B] Passenger Controls 
a COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL s— 
MODE/PTT °- * 
DOWN/-VOL L EI 
11 № V/BK 
То 12 Е BN/W 
Ultra (BK) 
Radio [42A] [42B] 
[28A] > 
PK/W = 1 1 PKW Z———— PKW 
23 GY/W СУМ 2 || 2 EGY/W GY/W Sal pea 
V/BK mi 3 || З № V/BK —V/BK peake 
BBWS 4 || 4 | О/ВК eem O/BK Controls 
34 E РКМ 
Figure 5-13. Passenger Mode Switch Circuit 
Table 5-14. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[42] Rear left speaker/passenger controls 


6-Place Mini-Deutsch  |Inside rear left speaker box 
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HOME 


DTC B2011, Passenger Audio/PTT Switch Shorted Low (Part 1 of 2) 


Remove outer fairing. Connect Breakout 
Box leaving connector [28B] disconnected 
from radio. With ignition OFF, check for 
continuity to ground at connector [28B]. 


From To Terminal 


34 (PK/W) 
23 (GY/W) 


Ground 


11 (V/BK) 
85 (O/BK) 


Any continuity present? 


Disconnect connector [41]. R 
With ignition OFF, check for Space 
continuity to ground at 
connector [41A] at wire 
indicated on radio display. 6101 


To 
Terminal 


From 


1 (PK/W) 
2 (GY/W) 
3 (V/BK) 
4 (O/BK) 


Ground 


Any continuity present? 


YES 


57 


Locate and 
repair short in 


Locate and repair 
short in passenger 


audio harness at 
wire indicated 
on radio display. 


6560 


rear control switch 
harness at wire indicated 
on radio display. 


6115 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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em00365 (BK) Left & Right Rear 
[28B] Passenger Controls 
> COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL — 
MODE/PTT * . 
11898 V/BK DOWN/-VOL + е 
ult (BK) 
ra 
Radio [41A] [41B] 
[28A] > 
PKW SS 1 | 1 E PKW Right Rear 
P ЕНИР Speaker & 
ОВК = 4 || 4 OK m O/BK S Controls 
4 = РКМ 
35 рва O/BK 
Figure 5-14. Passenger Audio/PTT Switch Circuit 
Table 5-15. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[41] Rear right speaker/passenger controls 6-Place Mini-Deutsch  |Inside rear right speaker box 
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HOME 


DTC B2011, Passenger Mode Switch Shorted Low (Part 2 of 2) 


Remove outer fairing. Connect Breakout Box 
leaving connector [28B] disconnected from 
radio. With ignition OFF, check for continuity to 
ground at connector [28B]. 


To Terminal 
34 (PK/W) 


23 (GY/W) 
Ground 
11 (V/BK) 


From 


12 (BN/W) 


Any continuity present? 


Disconnect connector [42]. 
(з) With ignition OFF, check for Replace 
е radio. 
continuity to ground at 
connector [42A] at wire 6101 


indicated on radio display. 


T 
From 9 
Тегтіпа! 


1 D 


3 (V/BK) 


4 (BN/W) 


Any continuity present? 


YES NO 
Locate and repair short in 


Locate and 
repair short in 
audio harness at 
wire indicated 
on radio display. 
6560 


passenger rear control switch 
harness at wire indicated on 
radio display [(BN/W) wire 
becomes (О/ВК) in speaker box]. 
6115 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
fc02287 еп 


Confirm proper operation with no DTCs. 


cm A 7 
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em00364 (BK) Қ 
Left & Right Rear 
[28B] Passenger Controls 
a COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL s— 
MODE/PTT °- + 
DOWN/-VOL L EI 
11 № V/BK 
То 12 E BN/W 
Ultra (BK) 
Radio [42A] [42B] 
[28A] > 
PK/W = 1 1 PKW Z———— PKW 
23 GY/W СУМ 2 || 2 EGY/W GY/W 5 a " 
V/BK mi 3 || З № V/BK mmm У/ВК p 
BBWS 4 || 4 | ОВК eem O/BK Controls 
34 E РКМ 
Figure 5-15. Passenger Mode Switch Circuit 
Table 5-16. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[42] Rear left speaker/passenger controls 


6-Place Mini-Deutsch  |Inside rear left speaker box 
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HOME 


DTC B2012, Passenger Audio/PTT Switch Stuck or Open (Part 1 of 2) 


Remove outer fairing. Connect Breakout 
Box leaving connector [28B] disconnected 
from radio. With switch pressed, check 
for continuity at connector [28B]. 


Switch From To 
Position Terminal Terminal 
Vol. Up 35 (O/BK) 34 (PK/W) 
Vol. Dn 35 (O/BK) 23 (GY/W) 
PTT 35 (O/BK) 11 (V/BK) 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 


while switch is open? 


Replace 
radio. 


6101 


(з) Disconnect connector [41]. With 
switch pressed, check for 
continuity at connector [41B]. 
Switch From To 
Position Terminal Terminal 
Vol. Up 4 (O/BK) 1 (PK/W) 
Vol. Dn 4 (O/BK) 2 (GY/W) 
PTT 4 (O/BK) 3 (V/BK) 


Is each wire pair less than 0.5 Ohms 
while switch is pressed and infinity 


while switch is open? 


Locate and 
repair open or 
replace audio 

harness. 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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6561 


Replace rear 
volume/PTT 
Switch or repair 
switch wiring. 
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em00365 (BK) Left & Right Rear 
[28B] Passenger Controls 
> COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL — 
MODE/PTT * . 
11898 V/BK DOWN/-VOL + е 
Uit (BK 
ra 
Radio [41A] [41B] 
[28A] > 
PKW SS 1 | 1 E PKW Right Rear 
P ЕНИР Speaker & 
ОВК = 4 || 4 OK m O/BK S Controls 
4 = РКМ 
35 рва O/BK 
Figure 5-16. Passenger Audio/PTT Switch Circuit 
Table 5-17. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[41] Rear right speaker/passenger controls 6-Place Mini-Deutsch  |Inside rear right speaker box 
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HOME 


DTC B2012, Passenger Mode Switch Stuck or Open (Part 2 of 2) 


With ignition and radio ON, check 
for voltage at Breakout Box. 
From To 
Terminal Terminal 
(-) (+) 
11 15 


Is voltage greater than 2.7 Volts? 


Disconnect connector [27B] 
from radio while leaving Breakout 
Box connected to harness. 
With ignition ON, check for voltage 
at terminals 11 (-) and 15 (+) on 
Breakout Box. 

Is voltage present? 


Inspect connectors [27], [53] 
and [197] for corrosion. 
Is corrosion present? 


Clean or 
repair connector. 


Replace 
radio. 


6112 6101 


Locate and 

repair short radio. 

to voltage. 6101 
6113 


Verify DTC is no longer present using radio 


gos 95| diagnostics. See 5.1 RADIO DIAGNOSTICS. 
[№ Confirm proper operation with по DTCs. іс02289 еп 
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em00364 (BK) Қ 
Left & Right Rear 
[28B] Passenger Controls 
a COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL s— 
MODE/PTT °- + 
DOWN/-VOL L EI 
11 № V/BK 
То 12 E BN/W 
Ultra (BK) 
Radio [42A] [42B] 
[28A] > 
PK/W = 1 1 PKW Z———— PKW 
23 GY/W СУМ 2 || 2 EGY/W GY/W Sal pea 
V/BK mi 3 || З № V/BK —V/BK peake 
BBWS 4 || 4 | О/ВК eem O/BK Controls 
34 E РКМ 
Figure 5-17. Passenger Mode Switch Circuit 
Table 5-18. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[42] Rear left speaker/passenger controls 


6-Place Mini-Deutsch  |Inside rear left speaker box 
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HOME 


DTC B2013, Sidecar Switch Shorted High 


With ignition and radio ON, check 
for voltage at Breakout Box. 
From To 
Terminal Terminal 


e (+) 


11 15 


Is voltage greater than 2.7 Volts? 


Disconnect connector [27B] Inspect connectors [27], [53] 
from radio while leaving Breakout and [197] for corrosion. 
Box connected to harness. Is corrosion present? 


With ignition ON, check for voltage 
at terminals 11 (-) and 15 (+) on 
Breakout Box. 


Is voltage present? 
| YES NO 


Clean or Replace 
YES NO repair connector. radio. 


6112 6101 

Locate and Replace 

repair short radio. 

to voltage. 6101 

6113 
z Verify DTC is no longer present using radio 

p 89) diagnostics. See 5.1 RADIO DIAGNOSTICS. 
БЕНЕН Confirm proper operation with no DTCs. fc02290_en 
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em00363 


[6A] [6B] Sidecar die Ша 
ІЗЕТ >> Harness 
Radio 88403-06 
[27A] 1S ЖУ Шы Шашы =l V/GY V/GY = V/GY 
(BK) d BK/GN BK/GN EEEEEEEE BK/GN 
19 EB BK/GN BK/GN Ej 6 || 6 BI BK/GN Sidecar 
Console 
> (ВК ) [5341 7580] 
[27B] 
Sidecar 
Switches 
Figure 5-18. Sidecar Switch Circuit 
Table 5-19. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect 6-Place Deutsch (Black) FLHT/C/U/X - Inner fairing, left side 
of radio 
FLTR - Inner fairing - below right 
side of radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right 
side) 
[53] Console pod 12-Place Mini-Deutsch (Black) Rear of battery box (under seat) 
[197] Sidecar console 12-Place Mini-Deutsch (Black) Inside sidecar console 
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HOME 


DTC B2014, Sidecar Switch Shorted Low 


© With ignition and radio ON, check for 
voltage at Breakout Box. 


From To 
Terminal Terminal 


(0) (+) 


Is voltage less than 0.25 Volts? 


Disconnect connector [27B] 
from radio while leaving 
Breakout Box connected to 
harness. Check for continuity 
at terminals 11 and 15 on 
Breakout Box. 

Is continuity present? 


Inspect connectors [27], [53] 
and [197] for corrosion. 
Is corrosion present? 


NH 


Clean or Replace 
repair connector. radio. 


Locate and repair 
short to ground. 


Replace 
radio. 


6113 6101 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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em00363 


[6A] [6B] Sidecar die Ша 
ІЗЕТ >> Harness 
Radio 88403-06 
[27A] 1S ЖУ Шы Шашы =l V/GY V/GY = V/GY 
(BK) d BK/GN BK/GN EEEEEEEE BK/GN 
19 EB BK/GN BK/GN Ej 6 || 6 BI BK/GN Sidecar 
Console 
> 
ы (ВК ) [5341 7580] 
Sidecar 
Switches 
Figure 5-19. Sidecar Switch Circuit 
Table 5-20. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect 6-Place Deutsch (Black) FLHT/C/U/X - Inner fairing, left side 
of radio 
FLTR - Inner fairing - below right 
side of radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right 
side) 
[53] Console pod 12-Place Mini-Deutsch (Black) Rear of battery box (under seat) 
[197] Sidecar console 12-Place Mini-Deutsch (Black) Inside sidecar console 
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HOME 


DTC B2015, Sidecar Switches Stuck or Open 


© With ignition ON, check for voltage between terminals 
11 (-) and 15 (+) at Breakout Box. 

Is voltage within range for each function? 
Sidecar Minimum Maximum 
Button Voltage Voltage 

No Press 2.13 2.48 
Mode 1.88 2.21 
PTT 1.66 1.94 
Tune (+) 1.33 1.67 
Volume (+) 0.90 1.33 
Tune (-) 0.55 0.89 

Volume (-) 0.33 0.54 


Inspect connectors [27], 


[53] and [197] for corrosion. 
Is corrosion present? 
Clean or repair Replace 6101 
connector. radio. 
6112 6101 


Battery 
0.45-4.7V Т | Voltage 


Replace sidecar oe Disconnect connector [197]. Replace 
console switch СН, Measure continuity between radio. 
assembly. terminal 15 on Breakout Box 
and terminal 3 on connector 6101 
6952 [197A] and also between 


terminal 19 on Breakout Box 
and terminal 4 on 
connector [197A]. 
Is continuity present? 


Replace sidecar console Locate and repair open 
switch assembly. on (V/GY) or (BK/GN) 
wire in harness. 


6952 6113 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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em00363 


[6A] [6B] Sidecar die Ша 
ІЗЕТ >> Harness 
Radio 88403-06 
[27A] 1S ЖУ Шы Шашы =l V/GY V/GY = V/GY 
(BK) d BK/GN BK/GN EEEEEEEE BK/GN 
19 EB BK/GN BK/GN Ej 6 || 6 BI BK/GN Sidecar 
Console 
> 
ы (ВК ) [5341 7580] 
Sidecar 
Switches 
Figure 5-20. Sidecar Switch Circuit 
Table 5-21. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect 6-Place Deutsch (Black) FLHT/C/U/X - Inner fairing, left side 
of radio 
FLTR - Inner fairing - below right 
side of radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right 
side) 
[53] Console pod 12-Place Mini-Deutsch (Black) Rear of battery box (under seat) 
[197] Sidecar console 12-Place Mini-Deutsch (Black) Inside sidecar console 
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HOME 


DTC B2016-B2027, RADIO SPEAKER 


DIAGNOSTICS 


GENERAL 


The sound system is designed to capture faults for each of the 
radio speaker outputs. When a fault is detected, a DTC is 
generated. Refer to Table 5-22. The DTC and related data 
appears on the radio display when the system is in the dia- 
gnostic mode. 


Table 5-22. Code Description 


DTC DESCRIPTION 


B2016 Front speakers shorted 


B2017 Front speakers open 


B2018 Front speakers shorted to ground 


B2019 Front speakers shorted to battery 


B2020 Rear speakers shorted 


B2021 Rear speakers open 


B2022 Rear speakers shorted to ground 


B2023 Rear speakers shorted to battery 


B2024 Sidecar speakers shorted 


B2025 Sidecar speakers open 


B2026 Sidecar speakers shorted to ground 


B2027 Sidecar speakers shorted to battery 
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DIAGNOSTICS 

PART NUMBER TOOL NAME 

HD-47918 RADIO BREAKOUT BOX 
Diagnostic Notes 

Unless specified otherwise, install RADIO BREAKOUT 


BOX (Part No. HD-47918) when called for in the following 


flowcharts. 


HOME 


DTC B2016, Front Speakers Shorted 


Is optional Harley- 


Davidson Amplifier 
installed? 


Inspect amplifier 
fuse. 
Is fuse good? 


Е 


Disconnect connector [149]. Install 
Breakout Box HD-47918 to amplifier 
harness leaving amplifier disconnected. 

Measure resistance between 6130 
terminals 7 and 14 (left speaker) or 
between terminals 6 and 13 (right 
speaker) on Breakout Box. 
Is resistance less than 1.0 Ohm? 


Replace 
amplifier fuse. 


Disconnect speaker. Measure 
resistance between terminals 7 
and 14 (left speaker) or between 
terminals 6 and 13 (right speaker) PR 
on Breakout Box. 

Is resistance less than 1.0 Ohm? 


Replace 
amplifier. 


YES NO 


Locate and repair short between Replace 
terminals 7 and 14 (left speaker) speaker. 

or between terminals 6 and 13 

(right speaker) on harness from 6605 


amplifier to speaker. 


6116 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 


Disconnect Connector [27]. Install 
Breakout Box HD-47918 leaving radio 


disconnected. Measure resistance 

between terminals 16 and 17 (left 
Speaker) or between terminals 1 and 18 

(right speaker) on Breakout Box. 

Is resistance less than 1.0 Ohm? 


YES 


Disconnect speaker. Measure 
resistance between terminals 16 and 
17 (left speaker) or between 
terminals 1 and 18 (right speaker) on 
Breakout Box. 

Is resistance less than 1.0 Ohm? 


Locate and repair short between 
terminals 16 and 17 (left 
Speaker) or between terminals 1 
and 18 (right speaker) on 
harness from radio to speaker. 


6531 


fc02293 en 
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Replace 
Speaker. 


6605 


ет00184 E Front Speakers Without Amplifier 
Right 
1 ELGN/BK ВА а Front 
To [ ©. GY/R Speaker 
Radio |46 E wo [34B] 
[27А] | 17 ELGnw 
(вк) |18 еол | 
Left 
EEN a Front 
W/O Speaker 
[35B] 
[27B] Front Speakers With Amplifier 
1 ЕІСМ/ВК 
To 
Radio | 16 Ewo 
[27А] | 17 ELGN/IW - [149B] 
(BK) 18 |E GY/R -< 
Pee P ЕЕН = 2 
== | ОМ/ВК = С — Е Lenk = 
[34B] — CYR == © GY/R | LGN/W ] 11 To 
Right i ІШПЕ LGN/BK = 12| Amplifier 
Fron SS SSS) шл 
Speaker 
fe LGN/W Е 
wo = © MEN, —. = 19 
<< 
ТЗ [35B] [358] [35C] 
e 
Front о 
Ѕреакег ) WI 
Figure 5-21. Front Speaker Circuit 
Table 5-23. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[34] Front right speaker Spade Contacts Inner fairing - back of right speaker 
[35] Front left speaker Spade Contacts Inner fairing - back of left speaker 
[149] High output amplifier 23-Place Amp Under luggage rack (right side) 
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DTC B2017, Front Speakers Open 


Is optional Harley- 


Davidson amplifier 
installed? 


YES NO 


Inspect amplifier 
fuse. 
Is fuse good? 


Disconnect connector [27]. Install 
Breakout Box HD-47918 leaving radio 
disconnected. Measure resistance 

between terminal 16 and 17 (left 


speaker) or between terminal 1 and 18 
(right speaker) on Breakout Box. 
YES | NO Is resistance greater than 3 Ohms? 

Disconnect connector [149]. Install Replace 

Breakout Box HD-47918 to amplifier amplifier fuse. YES NO 
harness leaving amplifier disconnected. 6130 
Measure resistance between terminal 7 

and 14 (left speaker) or between terminal 6 

and 13 (right speaker) on Breakout Box. Measure resistance Replace 

Is resistance greater than 3 Ohms? across speaker terminals. 


Is resistance 
greater than 3 Ohms? 


YES NO 


YES 
Measure resistance Replace 
across speaker terminals. amplifier. 
Is resistance 8107 Replace On harness from radio to 
greater than 3 Ohms? speaker. speaker, locate and repair 
open between terminal 16 or 
6605 17 and left speaker, or 
between terminal 1 or 18 and 
right speaker. 
YES 
6532 
R On harness from amplifier to 
ep de Speaker, locate and repair open 
Speer. between terminal 7 or 14 and left 
6605 Speaker, or between terminal 6 or 
13 and right speaker. 
6117 
= Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
880) proper operation with no DTCs. 1с02294 en 
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DTC B2018, Front Speakers Shorted to Ground 


Is optional Harley- 
Davidson amplifier 
installed? 


Inspect amplifier 
fuse. 
Is fuse good? 


Breakout Box HD-47918 leaving 


between terminal 16 and 17 (left 


Speaker) and ground. 
Is continuity present? 


Disconnect connector [149]. Replace 


Disconnect connector [27]. Install 


radio disconnected. Using Breakout 
Box, measure continuity to ground 


Speaker) or terminal 1 and 18 (right 


install Breakout Box HD-47918 to 
amplifier harness leaving amplifier 
disconnected. Using Breakout Box, 
measure continuity to ground 
between terminal 7 and 14 (left 
speaker) or terminal 6 and 13 (right 
Speaker) and ground. 
Is continuity present? 


amplifier fuse. 


On harness from radio to 
Speaker, locate and repair 
short to ground between 
terminal 16 or 17 (left 
Speaker), or terminal 1 or 

18 (right speaker). 


6531 


On harness from amplifier to Replace 
speaker, locate and repair short to amplifier. 
ground between terminals 7 or 14 6107 

(left speaker) or terminal 6 or 13 


(right speaker). 


6116 


Cu Verify DTC is no longer present using radio 
| diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
52: Ld 990) proper operation with по DTCs. 


5-48 2009 Touring Diagnostics: Audio System 


fc02295 en 


HOME 


DTC B2019, Front Speakers Shorted to Battery 


Inspect amplifier 
fuse. 
Is fuse good? 


Is optional Harley- 
Davidson amplifier 
installed? 


YES 


Disconnect connector [149]. Install 
Breakout Box HD-47918 to amplifier 
harness leaving amplifier disconnected. 
Turn ignition ON. Measure voltage 
between terminal 7 or 14 (left speaker) 
and ground, or terminal 6 or 13 (right 
Speaker) and ground on Breakout Box. 
Is voltage present? 


Replace 
amplifier fuse. 


6130 


Disconnect front speaker. Locate 
and repair short to voltage on 
terminal 7 (W/O) or 14 (LGN/W) on 
left speaker, or terminal 6 (GY/R) or 
13 (LGN/BK) on right speaker. 


6116 


auen 


oT Verify DTC is no longer present using radio 
) diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
бор [| 30% proper operation with no DTCs. 


Install Breakout Box HD-47918 to 
harness leaving radio disconnected. 
Turn ignition ON. Measure voltage 
between terminal 16 or 17 (left speaker) 
and ground, or terminal 1 or 18 (right 
speaker) and ground on Breakout Box. 
Is voltage present? 


Disconnect front speaker. Locate 
and repair short to voltage on 
terminal 16 (W/O) or 17 (LGN/W) on 
left speaker, or terminal 18 (GY/R) 
or 1 (LGN/BK) on right speaker. 


6531 
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Replace 
radio. 


6101 
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DTC B2020, Rear Speakers Shorted 


Is optional Harley- 
Davidson amplifier 
installed? 


Inspect amplifier Disconnect connector [28]. Install 
" fusus "T Breakout Box HD-47918 leaving radio 
- disconnected. Measure resistance 
between terminal 2 and 25 (left speaker) 
or terminal 1 and 24 (right speaker) on 
Breakout Box. 
Is resistance less than 1.0 Ohm? 


Disconnect connector [149]. Install Replace 


Breakout Box HD-47918 to amplifier amplifier fuse. 
harness leaving amplifier disconnected. YES 
Measure resistance between terminal 6130 
22 and 23 (left speaker) or terminal 8 
and 15 (right speaker) on Breakout Box. Disconnect speaker. Measure 
Is resistance less than 1.0 Ohm? resistance between terminal 2 and 25 


Replace 
radio. 


6101 


(left speaker) or terminal 1 and 24 (right 
speaker) on Breakout Box. 
Is resistance less than 1.0 Ohm? 
YES 


Disconnect speaker. Measure 
resistance between terminal 22 and 
23 (left speaker) or terminal 8 and 
15 (right speaker) on Breakout Box. 
Is resistance less than 1.0 Ohm? 


Locate and repair short between 
terminal 2 and 25 (left speaker) or 
terminal 1 and 24 (right speaker) on 
harness from radio to speaker. 


6560 


YES NO | 


Locate and repair short between Replace 
terminal 22 and 23 (left speaker) or speaker. 
terminal 8 and 15 (right speaker) on 6606 


harness from amplifier to speaker. 
6116 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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Replace 
speaker. 


6606 
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em00185 ! ForAll | 
| Except '! 
‚ FLHTCU | 
І 
[41A] [41D] [41 Ch [41B] 
(BK) pin 22 
| 
Rear Speakers Without Amplifier | | [36A] 
[28B] "TEE 5 | 5 шом 
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Figure 5-22. Rear Speaker Circuit 
Table 5-24. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[36] Rear right speaker Spade Contacts Inside rear right speaker box 
[37] Rear left speaker Spade Contacts Inside rear left speaker box 
[41] Rear right speaker/passenger controls 6-Place Mini-Deutsch Inside rear right speaker box 
[42] Rear left speaker/passenger controls 6-Place Mini-Deutsch Inside rear left speaker box 
[149] High output amplifier 23-Place Amp Under luggage rack (right side) 
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HOME 


DTC B2021, Rear Speakers Open 


Is optional Harley- 
Davidson amplifier 
installed? 


Inspect amplifier 


fuse. 
Is fuse good? 


Disconnect connector [28]. Install Breakout 
Box HD-47918 leaving radio disconnected. 
Measure resistance between terminal 2 and 
25 (left speaker) or terminal 1 and 24 (right 


speaker) on Breakout Box. 
NO | Is resistance greater than 3 Ohms? 


Disconnect connector [149]. Install 
Breakout Box HD-47918 to amplifier 
harness leaving amplifier 
disconnected. Measure resistance 
between terminal 22 and 23 (left 
Speaker) or terminal 8 and 15 (right 
Speaker) on Breakout Box. 

Is resistance greater than 3 Ohms? 


amplifier fuse. YES 
6130 


Measure resistance 
across speaker 


terminals. Is resistance 
greater than 3 Ohms? 


YES 


Measure resistance across Replace 
Speaker terminals. amplifier. 
i 2 
Is resistance greater than 3 Ohms? 6107 Replace 


speaker. 


6606 


YES 


Replace On harness from amplifier to 
Speaker. Speaker, locate and repair open 


between terminal 22 or 23 and 
left speaker, or terminal 8 or 15 
and right speaker. 


6606 


6117 


(=) Verify DTC is no longer present using radio 
358 с | 9 diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
89%) proper operation with no DTCs. 
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On harness from radio to 


speaker, locate and repair 
open between terminal 2 or 25 
and left speaker, or terminal 1 
or 24 and right speaker. 


6561 


fc02298_en 


HOME 


DTC B2022, Rear Speakers Shorted to Ground 


Is optional Harley- 
Davidson amplifier 
installed? 


YES 


Inspect amplifier 
fuse. 
Is fuse good? 


[36] 


Disconnect connector [28]. Install Breakout 
Box HD-47918 leaving radio disconnected. 
Measure continuity to ground between 
terminal 2 or 25 (left speaker) and ground, 
or terminal 1 or 24 (right speaker) and 
ground on Breakout Box. 

Is continuity present? 


Disconnect connector [149]. Install 
Breakout Box HD-47918 to amplifier 


harness leaving amplifier disconnected. 


Measure continuity to ground between 
terminal 22 or 23 (left speaker) and 
ground, or terminal 8 or 15 (right 
speaker) and ground on Breakout Box. 
Is continuity present? 


On harness from amplifier 
connector [149] to speaker, 
locate and repair short to 
ground between terminal 22 
or 23 (left speaker), or 
terminal 8 or 15 and (right 
Speaker). 


6116 


Replace 


amplifier fuse. YES 


6130 


On harness from radio 
connector [28] to speaker, 


locate and repair short to 


Verify DTC is no longer present using radio 


Replace 
radio. 


101 
ground between terminal 2 or то 
25 (left speaker), or terminal 
1 or 24 (right speaker). 
6560 
[ No 
Вер 
атр 
fc02299_en 


т — diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
ИШИН : 


proper operation with no DTCs. 
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HOME 


DTC B2023, Rear Speakers Shorted to Battery 


Is optional Harley- 


Davidson amplifier 
installed? 


YES 


Inspect amplifier 
fuse. 
Is fuse, good? 


Disconnect connector [149]. Install 
Breakout Box HD-47918 to amplifier 
harness leaving amplifier disconnected. 
Turn ignition ON. Measure voltage 
between terminal 22 or 23 (left speaker) 
and ground, or terminal 8 or 15 (right 
speaker) and ground on Breakout Box. 
Is voltage present? 


Replace 
amplifier fuse. 


Disconnect speaker. Locate 
and repair short to voltage 
on terminal 8 (BN) or 15 (W/ 
BN) for left speaker, or 
terminal 22 (GN) or 23 (LGN/ 
BN) for right speaker. 


Replace 
amplifier. 


6107 


6117 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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57 


Вох HD-47918. Turn 
voltage between termin 
and ground, or termina 

and ground on 
Is voltage 


Disconnect connector [28]. Install Breakout 
ignition ON. Measure 


al 2 or 25 (left speaker) 
1 or 24 (right speaker) 
Breakout Box. 

present? 


Disconnect speaker. Locate 
and repair short to voltage 
on terminal 2 (BN) or 25 (W/ 
BN) for left speaker, or 
terminal 1 (GN) or 24 (LGN/ 
N) for right speaker. 


6560 


fc02300. en 


HOME 


DTC B2024, Sidecar Speakers Shorted 


Disconnect connector [28]. Install 
Breakout Box HD-47918. 
Measure resistance between 
terminal 2 and 25 (left speaker) or 
terminal 1 and 24 (right speaker) 
on Breakout Box. 

Is resistance less than 1.0 Ohm? 


Disconnect sidecar speaker at Replace 
connector [37] (left) or connector radio. 
[36] (right). Measure resistance 


between terminal 2 and 25 (left 6101 
speaker) or terminal 1 and 24 

(right speaker) on connector [28]. 

Is resistance less than 1.0 Ohm? 


Locate and repair short between terminals Disconnect sidecar speaker. 

2 and 25 (left speaker) or between Measure resistance of sidecar 
terminal 1 and 24 (right speaker) on speaker at speaker terminals. 
harness from connector [28] to connector Is resistance less than 1.0 Ohm? 

[37] (left) or connector [36] (right). 
6118 


[ ves 
Replace Locate and repair short 
speaker. between sidecar speaker 
and connector [37] (left) or 
6943 connector [36] (right). 
6971 
[e k) Verify DTC is no longer present using radio 
6) do» diagnostics. See 5.1 RADIO DIAGNOSTICS. 
59% БЕНЕН Confirm proper operation with no DTCs. fc02301_en 
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Figure 5-23. Sidecar Speaker Circuit 
Table 5-25. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[36] Rear right speaker Spade Contacts Inside rear right speaker box 
[37] Rear left speaker Spade Contacts Inside rear left speaker box 
[41] Rear right speaker/passenger controls 6-Place Mini-Deutsch Inside rear right speaker box 
[42] Rear left speaker/passenger controls 6-Place Mini-Deutsch Inside rear left speaker box 
[197] Sidecar console 12-Place Mini-Deutsch Inside sidecar console 
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HOME 


DTC B2025, Sidecar Speakers Open 


Disconnect connector [28]. Install 
Breakout Box HD-47918 leaving radio 
disconnected. Measure resistance be- 
tween terminal 2 and 25 (left speaker) 
or terminal 1 and 24 (right speaker) on 

connector [28]. 
Is resistance greater than 3 Ohms? 


coe № 


Disconnect sidecar speaker at Replace 
connector [37] (left) or connector [36] radio. 


(right). Measure resistance at 
connectors [37E] (left) or connectors 
[36E] (right). 

Is resistance greater than 3 Ohms? 


Measure resistance across sidecar 
speaker terminals. 
Is resistance greater than 3 Ohms? 


Replace 
Speaker. 


6943 


Locate and repair open between 
terminal 2 or 25 and left speaker, or 
between terminal 1 or 24 and right 
Speaker on harness from connector 
[28] on harness from radio to rear 
Speaker. 


Locate and repair open 
between sidecar speaker 
and connector [37E] (left) or 

connector [36E] (right). 


6119 


6972 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 
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HOME 


DTC B2026, Sidecar Speakers Shorted to Ground 


Disconnect connector [28]. Install 
Breakout Box HD-47918 leaving radio 
disconnected. Measure continuity to 
ground between terminal 2 or 25 (left 


speaker) and ground, or terminal 1 or 
24 (right speaker) and ground on 
Breakout Box. 
Is continuity present? 


Disconnect sidecar speaker at R 
eplace 
connector [37] (left) or connector kn 
[36] (right). Measure resistance i 
between terminal 2 or 25 (left 6101 


speaker) and ground, or terminal 1 
or 24 (right speaker) and ground. 
Is continuity present? 


Locate and repair short to ground 
between sidecar speaker and 
connector [37E] (left speaker) or 
connector [36E] (right speaker). 


6971 


Locate and repair short between 
terminal 2 or 25 (left speaker) 
and ground, or terminal 1 or 24 
(right speaker) and ground on 
harness from connector [28] to 
connector [37] (left speaker) or 
connector [36] (right speaker). 


6118 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
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HOME 


DTC B2027, Sidecar Speakers Shorted to Battery 


Disconnect connector [28]. Install 
Breakout Box HD-47918. Turn ignition 
ON. Measure voltage between terminal 
2 or 25 (left speaker) and ground, or 
terminal 1 or 24 (right speaker) and 
ground on Breakout Box. 
Is voltage present? 


Disconnect sidecar speaker at 
connector [37] (left speaker) or 
connector [36] (right speaker). Check 
for voltage on terminal 2 (BN) or 25 
(W/BN) for left sidecar speaker, and 
terminal 1 (GN) or 24 (LGN/BN) for 
right sidecar speaker. 

Is voltage present? 


Locate and repair short to voltage Locate and repair short to 
on terminal 2 (BN) or 25 (W/BN) for voltage on terminal 2 (BN) or 25 
left sidecar speaker, or terminal 1 (W/BN) for left sidecar speaker, 
(GN) or 24 (LGN/ BN) for right or terminal 1 (GN) or 24 (LGN/ 
sidecar speaker on harness BN) for right sidecar speaker on 
between sidecar speaker and rear harness between sidecar 
speaker. speaker and rear speaker. 


6118 6971 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. fc02304_en 
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HOME 


SERIAL DATA BUS DIAGNOSTICS 


5.4 


GENERAL 


There are two serial data BUSs. The first one is the J1850 
serial data BUS which communicates between the radio and 
the ECM, TSSM and instruments. Refer to Table 5-26. The 
second serial data BUS is the Infotainment BUS, which uses 
a CAN protocol to communicate between the radio and the 
other radio accessories. Refer to Table 5-27. The radio cap- 
tures any errors found on both serial data BUSs and stores 
them as DTCs. 


Table 5-26. J1850 Serial Data Bus 


DTC DESCRIPTION 
U1016 J1850 lost communications with ECM 
U1300 J1850 bus shorted low 
U1301 J1850 bus shorted high 

Table 5-27. Infotainment BUS 
DTC DESCRIPTION 
U1302 | Infotainment bus off error 


01306 |Infotainment bus lost communications with hands- 


free phone module 


U1307 |Infotainment bus lost communications with CB 

U1308 |Infotainment bus lost communications with future 

U1312 | Infotainment bus lost communications with future 

U1313 | Infotainment bus lost communications with XM 

U1314 |Infotainment bus lost communications with naviga- 
tion 


U1317 |Infotainment bus lost communications with high 


output amplifier 


Loss of Serial Data: DTC U1016 


The serial data connector provides a means for the ECM, 
TSM/TSSM and speedometer to communicate their current 
status. When all operating parameters on the serial data bus 
are within specifications, a state of health message is sent 
between the components. DTC U1016 indicates that the ECM 
is incapable of sending this state of health message. 
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Starts then Stalls: DTC U1300, U1301 


The typical serial data voltage range is O (inactive) to 7 Volts 
(active). Due to the short pulse, voltages will be much lower 
on a DVOM. In analog mode, a DVOM reading serial data will 
show continuous voltage when active, typically 0.6-0.8 Volts. 
The range for acceptable operations is greater than 0 and less 
than 7.0 Volts. 


NOTE 
Problems in the fuel system or idle air control system may also 
create this symptom. 
Diagnostic Tips 
*  lfserial data is shorted, these codes will automatically trip 
the check engine light. 


e DTCs P1009 and P1010 may accompany DTCs U1300 
and U1301. 


e  l|fradio ground and antenna ground are open, a serial data 
BUS fault may occur causing a start and stall condition. 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-43876 BREAKOUT BOX 

HD-47918 RADIO BREAKOUT BOX 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Install RADIO BREAKOUT BOX (Part No. HD-47918). 


2. Connect BREAKOUT BOX (Part No. HD-43876) between 
wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


3. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), black socket probes and patch cord. 


4. This 18-place connector is located on the hands-free 
phone module. Disconnect the connector and GENTLY 
touch the probes to the terminals to make the measure- 
ment. Do not insert probe into connector. 


5. The amplifier fuse is an inline fuse for all accessory 
installations and is mounted in the fuse block. 


HOME 


DTC U1016, J1850 Lost Communications with ECM 


Install Breakout 
Box on radio. 


While wiggling harness, check 
continuity between radio Breakout 
Box (HD- 47918) terminal 6 and 
ECM Breakout Box (HD-43876) 
terminal 69. 

Is continuity present? 


Cycle ignition switch to 
check if DTC is still 
present. Test ride if 

necessary. 
Does DTC U1016 
return? 


Repair intermittent 
on (LGN/V) wire. 


№ | 


Replace ECM, 
reprogram and learn 
password. 


6125 


Verify DTC is no longer present using radio 


Confirm proper operation with no DTCs. 


Enter radio diagnostics Mode/AVC 
menu. Turn ignition ON and set engine 
stop switch to RUN. Rotate wheel. 
Are speed pulses on radio display 
greater than 0? 


diagnostics. See 5.1 RADIO DIAGNOSTICS. 


NO or Speed=0. 


O Install Breakout 
Box on radio. 


© Check continuity between 
terminal 9 of radio Breakout 
Box and terminal 69 of ECM 
Breakout Box. 
Is continuity present? 


Replace ECM, Repair open on 
reprogram and (LGN/V) wire. 
learn password. 6121 
6123 
fc02305_en 
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Figure 5-24. Serial Data Circuit: FLHX, FLHT/C/U, FLTR 
Table 5-28. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness |16-Place Molex (Black) FLHT/C - Inner fairing - right radio support 
bracket 
FLTR - Inner fairing - below radio (right side) 
[2] Main to interconnect harness |12-Place Molex (Gray) FLHT/C - Inner fairing - right fairing support 
brace 
FLTR - Inner fairing - below radio (right side) 
[27] Radio 23-Place Amp FLHTC/U/X - Inner fairing - back of radio (right 
side) 
[30] TSM/TSSM/HFSM 12-Place Deutsch Under right side cover 
[39] Speedometer 12-Place Packard FLHT/C - Inner fairing (back of speedometer) 
FLTR - Under bezel (back of speedometer) 
[78] ECM 73-Place Packard Under seat 
[91] DLC 4-Place Deutsch Under left side cover 
[108] Tachometer 12-Place Packard FLHT/C - Inner fairing (back of tachometer) 
FLTR - Under bezel (back of tachometer) 
[166] ABS module 20-Place Molex Under right side cover 


5-62 2009 Touring Diagnostics: Audio System 


HOME 


DTC U1300 and U1301, J1850 Bus Shorted Low and Bus Shorted High 


Set engine stop switch to RUN. 


Turn ignition ON. 
Is BUS Er present on odometer? 


Turn ignition OFF. (3) Turn ignition OFF. While wiggling 
Disconnect ECM at connector harness, check for continuity to ground at 
[78]. Turn ignition ON. terminal 3 of connector [91A]. 
Is BUS Er present on odometer? Is continuity to ground present at any time? 


Turn ignition OFF. Disconnect TSM/ Replace ECM. Locate and repair Turn ignition switch ON. While 

TSSM/HFSM at connector [30]. Turn Reprogram and intermittent short wiggling harness, check for voltage 
ignition key ON. perform password to ground. at terminal 3 of connector [91A]. 

Is BUS Er present on odometer? learn. Is voltage present at any time? 


| NO | 
Replace TSM/TSSM. Locate and repair No problem 
Perform password learn. intermittent short to voltage. found. 


Turn ignition OFF. Disconnect tachometer Turn ignition OFF. Disconnect 
at connector [108]. Turn ignition ON. speedometer at connector [39]. 
Is BUS Er present on odometer? 


Is vehicle equipped 
with a tachometer? 


[ 


Check for continuity to ground at (з) 
terminal 3 of connector [91А]. 
Is continuity to ground present? 


Is vehicle equipped 
with sound system? 


Locate and repair short Turn ignition ON. 
to ground. Check for voltage at terminal 


№ | 
Replace tachometer. 
NO 


3 of connector [91A]. 
Is voltage present? 


NO МО 


Turn ignition OFF. Disconnect connector 
[27]. Turn ignition ON. 
Is BUS Er present on odometer? 


Locate and repair Replace 
short to voltage. speedometer. 


fc02306_en 


Replace radio. 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
proper operation with no DTCs. 
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HOME 


DTC U1302, Infotainment Bus Off Error (Part 1 of 3) 


Install Breakout Box HD-47918 to radio 
leaving harness connector [28B] 
disconnected. With ignition ON, 

Measure voltage between terminals 13 

(-) and 14 (+) on Breakout Box [28]. 
Is voltage between 4 and 6 Volts? 


Reconnect Breakout Box Replace 


HD-47918 to harness. Measure radio. 
voltage between terminals 13 (-) 6102 
and 14 (+) on Breakout Box [28]. 
What is the voltage? 
0 Volts 4-6 Volts Battery voltage 
Go to DTC 01302, Infotainment Replace Go to DTC U1302, Infotainment 
Bus Off Error: radio. Bus Off Error: 


(Part 2 of 3). 6102 (Part 3 of 3). 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. fc02307_en 
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Figure 5-25. Infotainment BUS Circuit 


Table 5-29. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) Inner fairing - left side of radio 
ness 

[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[149] High output amplifier 23-Place Amp Under luggage rack (right side) 
[175] Future - - 
[184] CB module 12-Place Mini-Deutsch Inner fairing - left side of radio 
[185] XM module 12-Place Mini-Deutsch Inner fairing - top of radio 
[186] Future - - 
[187] Hands-free phone module | 12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
[194] Hands-free phone module |54-Place Amp Inside TourPak (left side) 
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DTC U1302, Infotainment Bus Off Error (Part 2 of 3) 


From DTC1302 Infotainment 
Bus Off Error, 


(Part 1 of 3). 


Disconnect Breakout Box from radio 
leaving harness connected. Measure 


continuity between terminals 13 and 14 
to ground on HD-47918 [28]. 
Is continuity present? 


CB Replace 
installed? radio. 


6102 


NO YES 


Disconnect CB connector 
[184B]. 


Is continuity still present? 


High output 
amplifier 
installed? 


Replace 
CB module. 


Disconnect high output 
amplifier connector 
[149B]. 

Is continuity still present? 


YES 


Disconnect XM connector 
[185B]. 


Replace high 
output amplifier. 


6108 


Is continuity still present? 


Hands-free 
phone module 
installed? 


Replace XM 
module. 


6126 
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[№ | YES 


Disconnect hands-free 
phone module connector 
[194B]. 

Is continuity still present? 


Locate and repair short 
to ground on (Y/O) or 
(Y/V) wires in 
appropriate harness. 


Replace hands-free 
phone module. 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
85'0| Confirm proper operation with no DTCs. 


fc02308 en 


HOME 


DTC U1302, Infotainment Bus Off Error (Part 3 of 3) 


From DTC U1302 Infotainment 
Bus Off Error, 
(Part 1 of 3). 


Disconnect Breakout Box from radio NO YES 
leaving harness connected. With 
ignition ON, measure voltage between 


terminals 13 and 14 to ground on Disconnect hands-free 
HD-47918 [28]. phone module connector 
Is battery voltage present? [194B]. 
Is battery voltage still present? 


CB installed? | | Replace radio. YES NO 


6101 
Replace hands-free 
phone module. 


Locate and repair 
NO YES в short to voltage on 
KA (Y/O) or (Y/V) wires 


in appropriate harness. 


Disconnect CB connector 
[184B]. 
Is battery voltage still 
present? 


YES 


High output 
amplifier installed? 


Replace 
CB module. 


6625 


YES 


Е 


Disconnect high output 
amplifier connector [149B]. 
Is battery voltage still present? 


YES 
XM installed? Replace high 
output amplifier. 
6108 
NO YES 


Disconnect XM connector 
[185B]. 
Is battery voltage still present? 


Hands-free phone Replace XM ттт Verify ОТС is no longer present using radio 
module installed? module. Зов С) diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Ў 9570) 


6126 Confirm proper operation with no DTCs. 


fc02309_en 
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DTC U1306, Infotainment Bus Lost Communications with Hands-Free Phone Module 


With ignition ON, Measure 
voltage at connector [194B] 
between (R/O) terminal 4 (+) and 
(BK/GN) terminal 3 (-). 

Is battery voltage present? 


Measure voltage between Measure resistance at connector 
connector [194B] (Y/O) terminal 2 [194B], between (BK/GN) 

(+) and (Y/V) terminal 1 (-). terminal 3 to ground. 
Is voltage between 4 and 6 Volts? Is resistance less than 1.0 Ohm? 


Locate and repair open 

on (R/O) wire between 

connector [194B] and 
radio memory fuse. 


Locate and repair open 
on (BK/GN) wire 
between connector 
[194B] and ground. 


Replace Connect Breakout Box HD-47918 to 
hands-free radio and harness in fairing. Measure 
phone module. continuity between terminal 2 on 


connector [194B] and terminal 13 on 
HD-47918 [28], and also between 
terminal 1 on connector [194B], and 14 
on HD- 47918 [28]. 
Is continuity present while wiggling 
harness? 


YES 
; Locate and repair open on (Y/O) 
ыла Taie or (Y/V) wire between connectors 
6102 [194B] and [28B]. 


Verify DTC is no longer present using radio 


== diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 
EC: С] proper operation with no DTCs. 1с02310 en 


aue 
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em00396 [28B] (BK) 
> 


To 


Ultra |13 E 


Radio 


[28A] 


Ү/О 
YN 


ра Interconnect 


[194B] 
R/O zm R/O АЛО gm R/O [1 
BK/GN ШШШ BK/GN BK/GN zz BK/GN 2 
Y/O Eu ү/0 Y/O 
ҮМ = үү = YN Hands 
Free 
<< <E Phone 
[184B] [184A] [187B] [187A] Module 
To CB Module [194A] 
(For All Except FLHTCUI) < 
Y/O 17 
YN E 18 
Main 
Harness 
To Ground 


Harness BKGNW C KO) To Radio 
R/O Ej A Memory Fuse 
55 15 Amp 
[15A] [15B] 
(BK) 
Figure 5-26. Hands-Free Phone Circuit 
Table 5-30. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Ріасе Deutsch (Black) FLHTC/U/X - Inner fairing - left side of radio 
ness FLTR - Inner fairing right side below radio 
[15] Main to interconnect harness | 4-Place Packard FLHTC/U/X - Inner fairing - right fairing bracket 
FLTR - Inner fairing right side below radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[187] Hands-free phone module  |12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
[194] Hands-free phone module |54-РІасе Amp Inside TourPak (left side) 
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DTC U1307, Infotainment Bus Lost Communications with CB 


Install Breakout Box HD-42682 and adapters 
HD-45325 to connector [184B] (stock 
harness) or connector [184D] (accessory 
harness). With ignition ON, measure voltage 
at Breakout Box (Black) between terminals 9 
(+) and 10 (-). 

Is battery voltage present? 


Measure voltage between 
Breakout Box terminals 11 (-) 
and 12 (+). 

Is voltage 4 to 6 Volts? 


Measure resistance at Breakout 


Box between terminals 9 and 10 
to ground. 
Is resistance less than 1.0 Ohm? 


YES NO YES 
Replace Connect Breakout Box HD- Locate and repair open Locate and repair open 
CB module. 47918 to radio and harness in on (R/O) wire between on (BK/GN) wire between 

fairing. Measure continuity connector [184B] (stock connector [1848] (stock 
6625 harness) or connector 


© 


Replace radio. 


between terminal 11 on HD- 
42682 (Black) and terminal 13 
on HD-47918 [28] and also 
between terminal 12 on HD- 
42682 (Black) and terminal 
14 on HD-47918 [28]. 
Is continuity present while 
wiggling harness? 


[184D] (accessory 
harness) and radio 
memory fuse. 


harness) or connector 
[184D] (accessory 
harness) and ground. 


6129 


Locate and repair open on (Y/ 
O) or (Y/V) wire between 


connector [184B] (stock 
harness) or connector [184D] 
(accessory harness) and 


connector [28B]. 


6128 


===: Verify DTC is no longer present using radio 
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diagnostics. See 5.1 RADIO DIAGNOSTICS. 


598 | 550) Confirm proper operation with по DTCs. 


6129 


fc02311_en 


em00397 


[28B] (BK) 
> 
To 
Ultra |13 xis уо 
Radio 14 Бф YN 
[28A] CB 
[184D] 
Audio CB/XM Radio -< 
Harness Harness 
BK/GN 
б% Modul 
odule 
ЕЕС 
dia BK/GN m ШІК ——CN mug 10 [164A] 
Y/O 11 | |11 Е Y/O E Y/O 11| < 
YN 12 | 12 үм — YN 12 
<< 
[184B] [184A] 
To CB Module 
(For All Except FLHTCUI) 
„Main 
[27B] Interconnect 269? то Ground 
Harness BK/GN zm C || С BK/GN =O) 
ROSSA || А [шш вк —À | о 
>> Radio 
[15A] [15B] Memory Fuse 
(BK) 15 Amp 
Figure 5-27. CB Circuit 
Table 5-31. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Ріасе Deutsch (Black) FLHTC/U/X - Inner fairing - left side of radio 
ness FLTR - Inner fairing right side below radio 
[15] Main to interconnect harness | 4-Place Packard FLHTC/U/X - Inner fairing - right fairing bracket 
FLTR - Inner fairing right side below radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[184] CB module 12-Place Mini-Deutsch Inner fairing - left side of radio 
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DTC U1313, Infotainment Bus Lost Communications with XM 


Install Breakout Box HD-42682 and 
adapters HD-45325 to connector 
[185]. With ignition ON, measure 

voltage at Breakout Box (Black) between 


terminals 9 (+) and 10 (-). 
Is battery voltage present? 


[36] 


Measure voltage between 
Breakout Box terminals 
11 (+) and 12 (-). 

Is voltage between 4 and 6 
Volts? 


Measure resistance at 
Breakout Box between 


terminals 10 to ground. 


Is resistance less than 
1.0 Ohm? 


Replace Connect Breakout Box HD-47918 
XM module. to radio and harness in fairing. 
6126 Measure continuity between 


Locate and repair 
open on (R/O) wire 
between connector 

[185B] and radio 


Locate and repair 
open on (BK/GN) 
wire between 
connector [185B] 


terminal 11 on HD-42682 (Black) 
and terminal 13 on HD-47918 [28] and ground. 
and also between terminal 12 on 6129 6129 
HD-42682 (Black) and terminal 14 
on HD-47918 [28]. 
Is continuity present while 
wiggling harness? 


memory fuse. 


Locate and repair open 
on (Y/O) or (Y/V) wire 
6102 between connectors 
[185B] and [28B]. 


Replace radio. 


6128 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 


1c02312 en 
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[28B] (BK) 
> 
To 
Ultra 
Radio | 13 fs vio 
[28A] 14 Y/V 
5 XM 
| | [185В] 
Audio CB/XM Radio 
Harness Harness 
ma BK/GN To 
un XM Module 
RIO R/O шшш 9 || 9 | шш R/O m R/C шшщ) 9 | [185A] 
BK/GN 10 || 10 BK/GN [< 10 | < 
Y/O Ef 11 || 11 ВЕ Y/O a Ү/() БӘ 11 
= YN 12 || 12 ре Ү// YN же 12 
—< 
[6В] [SA] [1848] [184C] 
(BK) To CB Module 
(For All Except FLHTCUI) ШІНШІ. 
[27B] 
Ss Interconnect To Ground 
Harness 
BK/GNE С || C B BK/GN шаа BK/GN ==) 
R/O BK -— ВК mó | о 
>> Radio 
[15A] [15B] Memory Fuse 
(BK) 5 Amp 
Figure 5-28. XM Circuit 
Table 5-32. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Ріасе Deutsch (Black) FLHTC/U/X - Inner fairing - left side of radio 
ness FLTR - Inner fairing right side below radio 
[15] Main to interconnect harness | 4-Place Packard FLHTC/U/X - Inner fairing - right fairing bracket 
FLTR - Inner fairing right side below radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[185] CB module 12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
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DTC U1314, Infotainment Bus Lost Communications with Navigation 


Verify navigation module is 


screws are Installed. 
Is module properly seated and 
installed? 


properly seated Into the radio and 


Press NAV button on radio 
with power ON. 
Does the radio show 
navigation screen (i.e. Not 
the “Navigation is Not 
Installed” screen)? 


Remove and 
reinstall module 


and try again. 


YES 
System OK. 
Clear codes. 


Swap with known 


good navigation module. 


Does it work? 


System OK. 


ТТЕРІ - Verify DTC is no longer present using radio 


999) proper operation with no DTCs. 


5-74 2009 Touring Diagnostics: Audio System 


diagnostics. See 5.1 RADIO DIAGNOSTICS. Confirm 


m 


Replace radio. 
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DTC U1317, Infotainment Bus Lost Communications with High Output Amplifier 


Inspect fuse to 
amplifier. 
Is fuse OK? 


Disconnect connector [149]. Install 
Breakout Box HD-44608. Measure 
voltage between terminals 3 (+) and 20 (-) 
and terminals 4 (+) and 21 (-) on Breakout 
Box HD-44608 (Black). 
Is battery voltage present? 


Replace 
fuse. 


6130 


Measure voltage between 
(Y/O) terminal 1 (+) and (Y/ 
V) 2 (-) on Breakout Box HD- 
44608 (Black). 

Is voltage between 4 and 6 

Volts? 


Measure resistance between 
terminals 20 and 21 to 
ground on Breakout Box. 
Is resistance less than 
1.0 Ohm? 


YES 


[56] 


Replace high 
output amplifier. Disconnect connector [28]. Install Breakout Box 
HD-47918 leaving radio disconnected. Install 
Breakout Box HD-44608 to harness leaving 
amplifier disconnected. Measure continuity 
between radio Breakout Box [28] interconnect 


and amplifier Breakout Box (black label) as follows: 


6109 


© 


Breakout Box 
HD-44608 


Breakout Box 
HD-47918 


From To 


Connector} Terminal | Terminal | Connector 


[28] 


d 
Wiggle harness while measuring continuity. 
Is resistance less than 1.0 Ohm? 


Replace radio. 


6128 


Verify DTC is no longer present using radio 
diagnostics. See 5.1 RADIO DIAGNOSTICS. 
Confirm proper operation with no DTCs. 


Locate and repair 
open on (BK/GN) wire 
between connector 
[149] and ground. 


6131 


Locate and repair open 
on (R) wire between 
connector [149] and fuse 
or between fuse and 
battery. 


6131 


[36] 


Locate and repair open on (Y/O) 


or (Y/V) wire between connectors 
[149B] and [28B]. 


6102 


fc02314 en 
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To 


em00404 


Ultra |13 


> >> 
Interconnect 
Harness 
: = Y/O um Ү/О шегі 4 || 4 BE YO 
Radio |14 е v/v = ҮЛ ааа 5 || 5 Ше ү// 
[28A] 


[28B] (BK) 


(Bk) 


[6A] [6B] 


© 


Battery + 


BK/GN 20 
— SSS e$ 


Ground Stud 
(Right) 


Audio 
Harness [1498] 


-< 
Y/O 1 
YN 2 
R 3 
30A R 4 


To High 
Output 
Amplifier 
[149A] 
(BK) 


Figure 5-29. High Output Amplifier Circuit 


Table 5-33. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) FLHTC/U/X - Inner fairing - left side of radio 
ness FLTR - Inner fairing right side below radio 
[28] Radio 35-Place Amp Inner fairing - back of radio (right side) 
[149] High output amplifier 23-Place Amp Under luggage rack (right side) 
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ADVANCED AUDIO SYSTEM SYMPTOMS 


5.5 


GENERAL 


A number of faults may occur that will not set a DTC. These 
faults are listed in Table 5-34. 


Table 5-34. Advanced Audio System Symptoms 


NO. SYMPTOM TEST 
1 Radio Inoperative Radio Inoperative: Symptom 1 
2 Poor or No Reception Poor or No Reception: Symptom 2 
3 Static Present with Engine Running Static Present with Engine Running: Symptom 3 
4 CB Transmitter Inoperative and SWR Adjustment | CB Transmitter Inoperative: Symptom 4 (Part 1 of 4) 
5 CB Receiver Inoperative CB Receiver Inoperative: Symptom 5 (Part 1 of 3) 
6 Intercom Inoperative Intercom Inoperative: Symptom 6 
7 Handheld Microphone/PTT Inoperative Handheld Microphone/PTT Inoperative: Symptom 7 (Part 1 
of 2) 
8 Speaker Switch Malfunction Speaker Switch Malfunction: Symptom 8 
Headset Speakers Inoperative Headset Speakers Inoperative: Symptom 9 (Part 1 of 5) 
10 No or Low Audio From Microphones No or Low Audio From Microphones: Symptom 10 (Part 1 of 
4) 
11 No or Low Audio With High Output Amplifier No or Low Audio With High Output Amplifier: Symptom 11 
12 No or Low Audio From XM or XM Inoperative No or Low Audio From XM or XM Inoperative: Symptom 12 
(Part 1 of 2) 
13 XM - No or Intermittent Reception XM - No or Intermittent Reception: Symptom 13 
14 Navigation Inoperative Navigation Inoperative: Symptom 14 (Part 1 of 2) 
15 AVC Inoperative AVC Inoperative: Symptom 15 
16 Handlebar, Passenger or Sidecar Switches Inoper- | Handlebar, Passenger or Sidecar Switches Inoperative: 
ative Symptom 16 (Part 1 of 4) 
17 CD Skipping CD Skipping: Symptom 17 
18 Hands-Free Phone Module Inoperative Hands-Free Phone Module Initial Diagnostics: Symptom 18 
No or Low Audio To Hands-Free Phone Module (Part 1 of 5) 
No or Low Audio From Hands-Free Phone Module 
Hands-Free Phone Module - Phone Not Pairing 


FACTORY DEFAULTS 


If a symptom is present without a DTC, restoring ROM defaults 
back to the factory settings may resolve the issue, which can 
sometimes be caused by a unique sequence of rider interac- 
tions with the system. 


NOTE 


On FLHTCU models, set Intercom, VOX and CB squelch to 
midpoint and turn Weather Alert to OFF. 


Access the radio diagnostic display and press softkey 1 
(DEFAULT), or proceed as follows: 


1. Turn the ignition ON with the radio OFF. 

2. Push and hold softkeys 1 and 3 and OK for 2 seconds. 
3. Push the arrow up 2 times. 

4. Push softkey 2. 


5. Turn off ignition for more than 20 seconds. 

6. Turn ignition on and verify all defaults have reset. 
The following are reset to the factory ROM defaults: 

* radio presets 

* volume levels, bass, treble, AVC, fader and VOX 
* display contrast 


e external amplifier present is reset to no amplifier (if an 
external amplifier is present, it will take two long ignition 
cycles before the radio is set up to enable the external 
amplifier) 


* CB or PHONE present is reset to no phone (this is used 
by the radio to enable the intercom setting if a CB or phone 
are present, and like the amplifier, it will take two long 
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ignition cycles before the radio completely enables the 
intercom) 


* all DTCs are reset 


* navigation saved data. This data is immediately updated 
upon navigation startup, so the user should be unaffected 


DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-39448 DUMMY LOAD 

HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-47918 RADIO BREAKOUT BOX 

HD-48037 SWR METER ADAPTERS 


Before proceeding with the diagnostics, make sure the radio 
is calibrated, any CD has been removed from the CD player, 
and the audio levels from auxiliary devices are set to not greater 
than 2 Volts at the input to the ultra radio. Doing so can reduce 
or eliminate needless troubleshooting of these symptoms. 


If a CD is stuck in the player, the player must be reset. Remove 
the MAXIFUSE and wait 5 minutes. Turn radio power ON and 
press the EJECT button. If the CD does not eject after per- 
forming the reset procedure, the radio is faulty and must be 
replaced. 


Diagnostic Tips 


Reading and understanding these Diagnostic Tips will help 
make troubleshooting symptomatic problems easier. 


1. If radio is uncalibrated, CB is not functional. If the CB is 
not allowed in a region (Japan, for example), then the unit 
will not operate. 


2. Remove outer fairing. Disconnect antenna connector from 
CB and replace it with a DUMMY LOAD (Part No. HD- 
39448). 


NOTE 
The lamp acts as a load allowing the CB to be operated and 
provides a means of checking relative power output and mod- 
ulation. 


3. Tousethe dummy load, screw the lamp onto the antenna 
jack of the CB using the appropriate SWR METER 
ADAPTERS (Part No. HD-48037). Press the PTT switch. 
If the CB is transmitting a carrier wave, the lamp should 
illuminate. Speaking into the microphone should cause 
the lamp to flicker. It should get brighter and dimmer 
depending on how loud your voice is. A change in lamp 
brilliance means the CB is modulating. 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Install RADIO BREAKOUT BOX (Part No. HD-47918). 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), black pin probes, socket probes, and patch 
cords. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), black socket probes and patch cord. 


Part No. 70172-06 CVO CB/XM Y-Harness used on stock 
FLHTCUSE4. 


Part No. 70164-06 Ultra Overlay Harness used on 
upgraded FLHTCUSE4. 


Part No. 70169-06 Non-Ultra Overlay Harness used on 
upgraded FLHX, FLHTC and FLTR. 


Part No. 70160-06 Audio Harness used on FLHTCU and 
FLHTCUSE4. 


The amplifier fuse is an inline fuse for all accessory 
installations and is mounted in the fuse block for FLHT- 
CUSE4 models. 


It is possible to have a fault on more than one handlebar 
control as a result of the following configuration: 


Terminal 5 (V/BK) wire is common to both the PTT/ 
Squelch and Mode handlebar controls. 


Terminal 8 (BN/BK) wire is common to both the PTT/ 
Squelch and Audio handlebar controls. 


Terminal 22 (GY/GN) wire is common to both the 
PTT/Squelch and Audio handlebar controls. 


Terminal 3 (PK/W) wire is common to both the Mode and 
Audio handlebar controls. Therefore, it is possible to have 
a fault on more than one handlebar control as a result of 
this configuration. 


Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), brown pin probe and patch cord. 


Some aftermarket exhaust systems may cause excessive 
pressure on the rear mounts causing the exhaust system 
to be put into a bind creating excessive vibration the CD 
player may not be able to isolate. 


This 18-place connector is located on the hands-free 
phone module. Disconnect the connector and GENTLY 
touch the probes to the terminals to make the measure- 
ment. 


When prompt button is pressed, allow 10 seconds for voice 
prompt to respond. 


HOME 


Radio Inoperative: Symptom 1 


Inspect radio memory and radio 
power fuses to radio. 
Are fuses OK? 


Remove outer fairing. Connect Breakout Box 
HD-47918 leaving connector [27B] disconnected 
from radio. Turn ignition ON. Measure voltage at 
connector [27] between terminals 10 (+) and 11 

(-) and terminals 20 (+) and 19 (-). 
Is battery voltage present? 


NO 
Replace fuse. 


6136 


Measure voltage to ground at 
terminal 12 on Breakout Box. 
Is battery voltage present? 


With radio disconnected, measure 
resistance between terminals 11 and 
19 to ground at Breakout Box. 

Is resistance less than 1.0 Ohm? 


Locate and repair open on Locate and repair open 
Replace Measure voltage to (R/O) wire between on (BK/GN) wire 
radio. ground at radio power fuse. connector [27] and fuse or between connector [27] 
610з | $ battery voltage present? between fuse and battery. and ground. 


6159 


Locate and repair open 
on (O/BE) wire 
between fuse block 
and connector [27B]. 


6137 
YES NO 
Does starter work? 


With start relay connected, 
measure voltage to ground 
at terminal 87A (4). 

Is battery voltage present? 


Locate and repair open on 
(O/BE) wire between fuse 
block and start relay. 


6137 


Accessory contacts in Locate and repair open on (R/ 
start relay failed. GY) wire between connector 
Replace start relay. [33B] and start relay. 


6138 6139 


Confirm proper operation with no DTCs. 
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To Dash Panel 


Switches 9 [m O/BE 
[105B] 
[105A] 
(BK) 
[27B] (BK) 
> Interconnect [1A] [1 B] 
Harness >> 
Boli E EKON Radio PWR - 15A 
om O/BE O/BE OBE EE OBE ms \ о 
(BK) 
To Ground 
19 BK/GN BK/GN и BK/GN BK/GN m=O) 
20 Ez R/O ROR A || A [E R/O mes А/О BS | o 
= >> Radio MEM - 15A 
x o [15A] [15B] 
a с 
E og (BK) 
[6B] A | 6 3 
To Audio 
Harness 
[6A] (BK) 
Figure 5-30. Radio Power 
Table 5-35. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-Place Molex FLHTC/U/X - Inner fairing right radio 
support bracket 
FLTR - Inner fairing right side below 
radio 
[6] Audio to interconnect harness 6-Place Deutsch (Black) FLHTC/U/X - Inner fairing left side of 
radio 
FLTR - Inner fairing right side below 
radio 
[15] Main to interconnect harness 4-Place Packard FLHTC/U/X - Inner fairing right fairing 
bracket 
FLHT - Inner fairing right side below 
radio 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[64-2] Start relay Fuse block In fuse block under left side cover 
[105] Fairing cap switches 12-Place Multilock FLHTC/U/X - Inner fairing above upper 
fork bracket (right side) 
FLTR - Under instrument bezel 
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Poor or No Reception: Symptom 2 


Switch to AM band (LW/MW for HDI). Use 
Seek function to locate a strong station. 


Will radio stop on strong station? 


Switch to FM band. Use Seek 


function to locate a strong station. 
Will radio stop on strong station? 


Is antenna cable connected 
to mast and radio? 


Connect 
antenna 
cable. 


Disconnect antenna from radio. 
Connect ohmmeter from center 
conductor of antenna cable to 
antenna mast. 

Is resistance less than 1.0 Ohm? 


YES 
Review 
symptoms. 


6609 


YES 


Connect ohmmeter from center 
conductor of antenna cable to 
cable shield. 

Is continuity present? 


Replace antenna 
cable or mast 
connector. 


6609 


Replace antenna 
cable or mast 
connector. 


6609 


Replace radio. 


6103 


Confirm proper operation with no DTCs. 
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[50B] CB Antenna 
-< 


В Modul 
Ultra Radio ee Mode 


=> 
[184A] 


[51B] 
=< 


AM/FM 
Antenna Mast 
FLHTC/U 
Models Only 


Mounting Stud 
On Rear Of 
Tour Pak 


Antenna Cable Part Of 
Main Harness And 
Present On All Models 


A [29D] 
To Radio Antenna ^N[29C] 
Connector 
(FLHTC/U Models Only) 
[51A] 


< 


[29В] [29А] 
<< 


К: 


Ground Plane 
In Tour Pak 


Figure 5-31. Radio Antenna Cable and Mast 
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Static Present with Engine Running: Symptom 3 


Is static present only 


with engine running? 


YES 


Disconnect AC connector 
at voltage regulator. 
Start engine. 

Is static still present with 
engine running? 


Go to Poor or No 
Reception: 
Symptom 2. 


Inspect spark plug wires 


for proper resistance 
(4975-11960 Ohms) and 
condition. 
Are spark plug wires OK? 


[36] 


Replace spark 
plug wires. 


6132 6133 


Replace spark 
plugs. 


Confirm proper operation with no DTCs. 


Inspect voltage regulator 
connections. 
Are connections tight and 
free of corrosion? 


Replace voltage 


Clean and tighten 
regulator. connections. 


6134 6135 


fc02317 en 
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CB Transmitter Inoperative: Symptom 4 (Part 1 of 4) 


(©) Perform setup: 
. Press POWER button to turn radio ON. 
. Press INT button. 
. Press Softkey 1 to turn intercom OFF. 
. Set fairing mounted Headset/Speaker switch to SPEAKER. 
. Press COM button. 
. Press Softkey 1 to turn CB radio ON. 
. Set volume control to middle position on horizontal bar graph display. 


моол оо го — 


МОТЕ 
If CB does not power up or appear on radio display, see DTC U1307, 
Infotainment Bus Lost Communications with CB. 


_ т | 


Pressing апу PTT switch changes the radio display to 

reflect CB mode and cause the transmitter to transmit. 

With PTT switch pressed, channel number is inverted. 
Are these your observations? 


System OK. 


Tune known good receiver to same channel 
number as transmitter. Test transmitter. 
Does transmitter work? 


Go to CB Transmitter 
Inoperative: 
Symptom 4 (Part 4 of 4), 
and perform CB 
antenna check. 


Are signals being received? 


Does display 
change when 
PTT is pressed? 


Replace CB 
module. 


6625 


Go to CB Transmitter 
Inoperative: 
Symptom 4 (Part 2 of 4). 


Go to the appropriate PTT Inoperative chart. 


DTC DESCRIPTION] GO TO 
Handlebar Switch Open 


DTC B2009, Handlebar PPT/Squelch 
PTT/Squelch | “switch Stuck or Open (Part 3 of 3) 


Passenger Switch Open 
B2012 б DTC 2012, Passenger Audio/PTT 
Audio/PTT Switch Stuck or Open (Part 1 of 2) 


Confirm proper operation with no DTCs. Sidecar Switch Open 
B2015 PTT/Mode DTC 2015, Sidecar Switches Stuck or 


Open 


fc02318_en 
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CB Transmitter Inoperative: Symptom 4 (Part 2 of 4) 


From CB Transmitter Inoperative: 
Symptom 4 (Part 1 of 4). 


Does lamp glow when transmitting? 


Replace 
CB module. 


Does lamp change in 
brilliance while 
speaking? 


Go to CB Transmitter Substitute known good 
Inoperative: microphone. Repeat test. 
Symptom 4 (Part 4 of 4), Does lamp glow 
and perform CB and change in brilliance 
antenna check. while speaking? 


Replace Go to No or Low 
microphone Audio from 
or headset. Microphones: 
Symptom 10 
(Part 1 of 4). 


Confirm proper operation with no DTCs. fc02319_en 
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HOME 


CB Transmitter Inoperative: Symptom 4: 
SWR Adjustment (Part 3 of 4) 


CAUTION 


Do not press PTT switches with antenna and SWR meter 
disconnected. Transceiver damage could result. (00522b) 


Standing Wave Ratio (SWR) is a technical term for the pro- 
cedure that checks how well the CB transmitter and antenna 
are matched. The SWR should be 2:1 or below on channel 20. 
A SWR of 1:1 is optimum. To check SWR, a SWR meter or 
bridge is required. Your Harley-Davidson dealer will either have 
a SWR meter or direct you to a CB repair shop for a SWR 
check. Since the operating procedures for SWR meters vary, 
be sure you carefully follow the operating instructions for the 
SWR meter being used. 


1. Locate motorcycle outdoors or in a building with a ceiling 
of 11 ft. (3.4 m) minimum above floor. Also, there must be 
8 ft. (2.4 m) of radial clearance around motorcycle. 
Adjusting the SWR in an area with a lower ceiling and/or 
less radial clearance may result in an inaccurate adjust- 
ment. 


2. Remove the outer fairing. Obtain Radio Shack SWR Meter 
(Part No. 21-534) or equivalent and SWR METER 
ADAPTERS (Part No. HD-48037). Remove the antenna 
cable and connect the SWR meter to the CB module. 
Connect the antenna cable to the SWR meter. 


3. Checkthat antenna mast is threaded securely on to base 
and set screw is tight. 


4. Before measuring the SWR, the SWR meter must be cal- 
ibrated. Follow the instructions for the meter being used. 
The following procedure is the general calibration most 
meter instructions specify. 


NOTE 
Do not touch the antenna or meter during calibration or SWR 
measurement. Move CAL knob and then move your hand away 
from meter while calibrating. 


5. With ignition and CB switches ON, the SWR meter set on 
"FWD", channel 20 selected, press either PTT switches. 
Hold the PTT switch and rotate the calibration (CAL) con- 
trol until the meter needle aligns with the "CAL" mark. 


6. Release the PTT switch and move the FWD/REF switch 
to "REF" (reflected). 
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7. Press and hold either PTT switch. The meter reading is 
the SWR. 


8. If SWR is more than 3:1, remove antenna cable from CB 
module. Using clip-on test leads, connect one lead of 
ohmmeter to center pin in antenna lead and other lead to 
antenna mast. Meter must read 1 Ohm or less. Wiggle or 
flex mast while observing meter. If resistance is more than 
1 Ohm or varies when mast is wiggled, replace mast. If 
the SWR is less than 3:1, loosen antenna set screw and 
change mast length. 


9. Repeat Step 8. If SWR became higher, adjust antenna 
mast in opposite direction. Continue adjusting antenna 
until the minimum SWR is achieved. If you cannot obtain 
an SWR of 2:1 or less by adjusting the antenna length, 
make the mast shorter to improve the SWR. Remove mast 
and use grinder to shorten mast (grind in small incre- 
ments). If SWR cannot be adjusted to less than 2:1, see 
CB TRANSMITTER INOPERATIVE (Part 4 of 4). 


10. After SWR is adjusted on channel 20, check SWR on 
channels 1 and 40. Adjust the mast length to obtain a 
balance between channels 1 and 40. 


NOTE 
Check the SWR if a luggage rack is installed on the Tour-Pak 
cover. Be sure the Tour-Pak cover is closed when the check 
is performed. Accessories mounted on the Tour Pak may affect 
the SWR reading and broadcast range, so the luggage rack 
should be mounted as far forward as possible. The Ultra Tour- 
Pak chrome accent rail also can adversely affect SWR. 


ed02069 


Figure 5-32. SWR Meter Adapters (Part No. HD-48037) 


HOME 


CB Transmitter Inoperative: Symptom 4 (Part 4 of 4) 


From CB Transmitter 
Inoperative: 
Symptom 4 (Part 1 of 4). 


Disconnect antenna cable at rear of 
CB module and antenna from 
mounting stud. Measure continuity 
from center lead of cable from CB 
module to antenna mounting stud. 
Is continuity present? 


YES NO 


Check for continuity between Replace antenna 
outer connector shell and ground cable assembly. 
plate in Tour Pak. 
Is continuity present? 6609 


Replace Replace antenna 
antenna mast. cable assembly. 
6613 6609 
Confirm proper operation with no DTCs. fc02320_en 
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HOME 


CB Receiver Inoperative: Symptom 5 (Part 1 of 3) 


Perform setup: 
1. Press POWER button to turn radio ON. 
2. Press INT button. Press Softkey 1 to turn intercom OFF. 
3. Set fairing mounted headset/speaker switch to SPEAKER. 
(г) 4. Press COM button. Press Softkey 1 to turn CB radio ON. 
5. Set volume control to middle position on horizontal bar graph display. 


If CB does not power up or appear on radio display, see DTC U1307, Infotainment 
Bus Lost Communications With CB. 


Press SQ- until bar graph Moves to left most 
position (open). This forces squelch open 
independent of CB signal strength. 

Is CB audio present? 


Press SQ+ so bar graph moves 
one bar to the right. 
Is audio still present (with test 
signal from external transmitter 
set to same channel as receiver)? 


Using external transmitter 

for test signal, can CB audio be 

heard when set to same 
channel as receiver? 


Press SQ+ so bar graph 
moves one bar to the right. 


Go to CB Transmitter 
Inoperative: Symptom 4 


Go to CB Transmitter 
Inoperative: Symptom 4 (Part 3 


Receiver 
OK. 


SWR. 
Is SWR 2:1 or 


(Part 3 of 4), and check 


ess? 


s audio still present (with 
test signal from external 
transmitter)? 


of 4), and check SWR. 
Is SWR 2:1 or less? 


NES NO YES 
Receiver 
Bad squelch Go to CB OK. 
circuit internal to Transmitter 
CB module. Inoperative: 
Replace CB Symptom 4 (Part 4 
module. 


of 4), and perform 


6625 CB antenna check. 


Go to CB Transmitter 
Inoperative: Symptom 4 (Part 
3 of 4), and check SWR. 

Is SWR 2:1 or less? 


Go to CB 
Receiver 
Inoperative: 
Symptom 5 


Bad squelch circuit 
internal to CB module. 
Replace CB module. 


Go to CB Transmitter 
Inoperative: Symptom 4 
(Part 4 of 4), and perform 

CB antenna check. 


6625 


Confirm proper operation with no DTCs. 
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(Part 2 of 3). 


Go to CB 
Transmitter 
Inoperative: 

Symptom 4 (Part 4 
of 4), and perform 
CB antenna check. 


fc02321_en 
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Figure 5-33. CB Receiver Audio Circuit 


Table 5-36. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[50] CB antenna cable - Inner fairing - back of CB module 
[184] CB module 12-Place Mini-Deutsch Inner fairing - left side of radio 
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HOME 


CB Receiver Inoperative: Symptom 5 (Part 2 of 3) 


From CB Receiver Inoperative: Symptom 8 
(Part 1 of 3). 
Install Breakout Box HD-42682 with Adapters HD-45325 
between connectors [184A] and [184B]. Measure AC 
voltage between terminals 4 and 5. Using external 


transmitter for test signal (both set to same channel with 
squelch open). 
Is voltage greater than 0 VAC and less than 1.0 VAC? 


YES NO 


Ө Measure voltage between terminals 
3 and 26 on HD- 47918 [28]. 

Is 0-1 VAC present when receiving 
transmission from external 

transmitter set to same channel? 


Measure DC voltage at terminals 
4 and 5 of Breakout Box HD-42682. 
Is DC voltage present? 


0 Volts 


Disconnect connector [28B] from radio Measure continuity at 
leaving Breakout Box connected to terminals 4 and 5 of 
harness. Measure continuity between Breakout Box HD-42682. 

terminal 3 of connector [28B] and Is continuity (less than 2 
terminal 4 (R Wire) of connector [184D], Ohms) present? 
and also between terminal 26 of 
connector [28B] and terminal 5 (BK Wire 
of connector [184D] on HD-47918 [28]). 
Is continuity present? 


Disconnect connector 
[28]. 
Is continuity still present? 


Locate and repair 
open on (R) or (BK) 


Locate and repair 
short to ground on 


Battery Voltage 


Go to CB 
Receiver 
Inoperative: 
Symptom 5 
(Part 3 of 3). 


Measure continuity to 
ground at terminals 4 and 5 
of Breakout Box HD-42682. 
Is continuity present? 


wires from 
connectors [184B/D] 
and [28B]. 


red wire between 
connector [184D] at 

CB and connector 
[28B] at radio. 


Disconnect 
connector [184A]. 
Is continuity still 

6140 present? 


6141 


Locate and repair short 
between terminals 4 (R) 
and 5 (BK) between 
connectors [184B/D] and 
[28B]. 


Replace 
radio. 


Disconnect 
Replace 
connector [28]. CB module 
6105 Is continuity still = 
present? 6625 


6141 


Confirm proper operation with no DTCs. 
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Replace Disconnect 
CB connector [184A]. p 
module. Is continuity still radio. 
6625 present? 6105 


Locate and repair short to Replace 
ground on terminals 4 (R CB module. 
wire) and 5 (BK wire) 
between connectors 6625 


[184B/D] and [28B]. 


6141 


fc02322 en 


HOME 


CB Receiver Inoperative: Symptom 5 (Part 3 of 3) 


From CB Receiver Inoperative: 
Symptom 8 (Part 2 of 3). 
Disconnect connector [28]. 
Is DC voltage still present? 


Disconnect connector Rep ace 
[184A]. radio. 
Is DC voltage still present? 6105 


Locate and repair short to voltage Replace CB 
on terminals 4 (R) wire or 5 module. 
(BK) wire between connectors 


[184B/D] and [28B]. 6625 


6141 


Confirm proper operation with no DTCs. fc02323 еп 


2009 Touring Diagnostics: Audio System 5-91 


HOME 


Intercom Inoperative: Symptom 6 
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Perform setup: 


1. Press POWER button to turn radio ON. 

2. Set fairing mounted headset/speaker switch to HEADSET. 

3. Press COM button. Press Softkey 1 to turn CB radio OFF. 

4. Press INT button. Press Softkey 1 to turn Intercom ON (Setup Mode). 


If intercom will not enter setup mode, then intercom is not installed. See 
Dealer for assistance. Press Softkey 4 to adjust VOX sensitivity to greater 
than 10 bars. Set front and rear intercom volume control to middle 
position on horizontal bar graph display. 


NOTE 


Speak into intercom. Voice 
should be heard in all headsets. 
Is voice heard? 


YES 


NO 


Intercom Press Softkey 4 so VOX level is at maximum (open). 
о Set front volume to middle position in horizontal bar 


graph display. Set rear volume to middle position. 
Is intercom audio present when speaking into 
microphone (rider to passenger and passenger to 


rider)? 


YES 


Adjust VOX level down 1 step (13 
bars) using Softkey 6, to VOX level 
is no longer “open.” Then test for 
audio when speaking loudly Into 
microphone. 

Is audio present? 


Is communication 
possible In both 
directions? 


[36] 


Replace faulty headset. 
intercom OK? 


Verify headset operation 
on another motorcycle. 


YES 
K. 


Intercom Replace 
О radio. 


Do the speakers and 
microphone work on 
suspect headset? 


6103 
Intercom Replace faulty 
OK. microphone. 
Intercom OK? 

Does suspect Replace 
microphone work headset. 
with CB on known 

good vehicle? 
Intercom Replace 
OK. radio. YES 
6103 
Replace radio Go to No or Low 
on effected Audio From 

vehicle. Microphones:: 
Symptom 10 

6103 (Part 1 of 4). 

Confirm proper operation with no DTCs. fc02324 en 


HOME 


Handheld Microphone/PTT Inoperative: Symptom 7 (Part 1 of 2) 


Perform setup: 
1. Press the POWER button to turn the radio ON. 

2. Press INT button. Press Softkey 1 to turn intercom OFF. 
3. Press COM button. Press Softkey 1 to turn CB radio ON. 
4. 


Set fairing mounted headset/speaker switch to SPEAKER. 


System OK. 


Pressing handheld PTT switch changes the radio 
display to reflect CB mode and cause the 
transmitter to transmit. With PTT switch pressed, 
channel number is be inverted. 

Are these your observations? 


Enter switch diagnostics. 
With microphone disconnected, 
does display show “Handheld 


PTT?” 


YES 


Go to SHORT in 
Handheld Microphone/PTT 
Inoperative: Symptom 7 


(Part 2 of 2). 


Plug in handheld microphone. 
Does display show Handheld 


PTT while PTT is not pressed 
on microphone? 


Replace microphone with 
known good unit. 
Does new microphone work? 


YES 


[36] 


Handheld 
microphone 
PTT circuit is OK. 


Go to OPEN in 
Handheld Microphone/ 
PTT Inoperative: 
Symptom 7 (Part 2 of 2). 


Confirm proper operation with no DTCs. 


Press microphone PTT switch. 
Does display show Handheld 
PTT when button is pressed? 


Handheld 
microphone 
PTT circuit is OK. 


Replace microphone with 
known good unit. 
Does new microphone work? 


Handheld 
microphone 
PTT circuit is OK. 


Go to OPEN in 
Handheld Microphone/ 
PTT Inoperative: 
Symptom 7 (Part 2 of 2). 


fc02325 en 
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HOME 


Handheld Microphone/PTT Inoperative: Symptom 7 (Part 2 of 2) 


From Handheld Microphone/PTT Inoperative: 
Symptom 7 (Part 1 of 2). 
Use microphone known to be good. 
Does problem still exists? 


YES 


Place in diagnostic mode. 
What did Handheld 
Microphone/PTT 
Inoperative: Symptom 7 
(Part 1 of 2) indicate? 


Replace 
microphone. 


Connect Breakout Box to harness only. 
Check for continuity as follows: 


FROM TO 
(4) Connector | Terminal | Connector | Terminal 
Front 
(5) [27B] 2 (BEY) Headset DIN Т 
Front 
[28B] 17 (Y/BK) Headset DIN 6 


Does each wire measure less than 0.5 Ohms? 


Does it measure infinity? 


YES NO 
Replace Disconnect connector [53]. Check 


for continuity as follows: 


TO 


Terminal 
2 (BE/Y) 


Connector 
[27B] 


Ground 


Does it measure infinity? 


Locate and 
repair short to 
ground on 
(BK/Y) wire in 


Replace pod 
headset 
harness. 


YES radio. 
Replace 6102 
radio. FROM 
6103 Terminal | Connector 
[278] 2 (BE/Y) [3B | 6 | 
7 
Does each wire measure less than 0.5 Ohms? 
NO NO 
YES (Y/BK) (BE/Y) 
р E Locate and Check for continuity as follows: 
eacse repair open 
harness. FROM TO 


6616 


audio harness. 


on (BE/Y) or 


Connector | Terminal 


Connector 


Terminal 


(Y/BK) wires. 
6142 


[27B] 2 (BE/Y) 


[68] 


4 (BEN) 


Is continuity present? 


Replace pod 


headset 
harness. 


6616 


=== Confirm proper operation with по DTCs. 
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Locate and 


repair open on 
(BE/Y) wire in 
audio harness. 


6142 
fc02326_en 
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Figure 5-34. Handheld Microphone/PTT Circuit 
Table 5-37. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect harness 6-Place Deutsch (Black) Inner fairing - back of radio (left side) 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[53] Console pod 12-Place Mini-Deutsch Rear of battery box (under seat) 
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Speaker Switch Malfunction: Symptom 8 


Place radio in diagnostic mode. 
Place speaker switch in headset 
(UP) position. 
Does display show SpkA 
only (no SpkB)? 


YES 


Place speaker switch in 
speaker and headset 
mode (middle). 
Does display show SpkB? 


Install Breakout Box HD-47918. 
Measure voltage on terminal 21 
at Breakout Box [27]. 

Is voltage less than 2.5V? 


Place speaker switch 
in speaker mode (down). 
Does display show SpkA 
and SpkB? 


Speaker switch Replace 

is OK. Review speaker Measure continuity 

symptoms list. switch. between terminal 21 at 
6143 Breakout Box and 


terminal 10 on 


Install Breakout Box HD-47918. 

Measure voltage on terminal 13 at 
Breakout Box [27]. 

Is voltage less than 2.5V? 


Replace Measure continuity 
radio. between terminal 13 on 


Breakout Box and terminal 
12 on connector [105]. 
Is continuity present? 


Measure continuity 
between terminal 13 at 
Breakout Box and terminal 
11 on connector [105]. 
Is continuity present? 


Locate and repair 
open between 


terminal 12 and 
ground. 


Replace 
speaker 


Locate and repair open 
between terminal 13 on 
connector [27] and terminal 
11 оп connector [105]. 


6144 


switch. 
6143 


Measure voltage on 
terminal 13 at 
Breakout Box [27]. 
Is voltage less than 


connector [105]. 2.5V? 
Is continuity present? 
NO 
Measure continuity Replace 
between terminal 13 at radio. 
Breakout Box and ground 6103 


Locate and repair open 
between terminal 21 on 
connector [27] and 
terminal 10 on 
connector [105]. 


Replace 
Speaker 


Switch. 


6144 
SPEAKER SWITCH FUNCTION TABLE 
Speaker Speaker 
Mode Input A Input В | Diagnostic 
(Terminal | (Terminal Display 
21) 13) 
Battery 
Headset Voltage SpkA 
Speaker/ * 
Headset ү SpkB 
Battery , 
Speaker Voltage 4.5-5.5 М | SpkA SpkB 
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on connector [105]. 
Is continuity present? 


Locate and repair 
short between 
terminal 13 to 

ground. 


6145 


Replace 
Speaker 
Switch. 


Confirm proper operation with no DTCs. 


1c02327 en 
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Figure 5-35. Speaker Switch Circuit 
Table 5-38. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness | 16-Place Molex Inner fairing - right radio support bracket 
[15] Main to interconnect harness | 4-Place Packard Inner fairing - right fairing bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[105] Fairing cap switches 12-Place Multilock Inner fairing - above upper fork bracket (right side) 
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Headset Speakers Inoperative: Symptom 9 (Part 1 of 5) 


Connect headset to different 
headset connector on motorcycle. 


Do helmet speakers work? 


Go to Headset Speakers Substitute known good 


Inoperative: Symptom 9 coil cord. 
p ae y 5. Do helmet speakers work? 


System Replace headset. 
OK. Do helmet speakers 
work? 


YES 
System Go to Headset Speakers 
OK. Inoperative: Symptom 9 (Part 
2 of 5). 
Confirm proper operation with no DTCs. Íc02328 en 
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HOME 


Headset Speakers Inoperative: Symptom 9 (Part 2 of 5) 


From Headset Speakers 
Inoperative: 
Symptom 9 (Part 1 of 5). 
Which headset connector 
is not working? 


Sidecar 


Passenger 


Go to Speaker 


Symptom 8. 


Switch Malfunction: Speakers Inoperative: 


Go to Headset Go to Headset 


Go to Headset 
Speakers Inoperative: Speakers Inoperative: 


Symptom 9 Symptom 9 Symptom 9 
(Part 3 of 5). (Part 4 of 5). (Part 5 of 5). 


Confirm proper operation with no DTCs. 


fc02329_en 
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Headset Speakers Inoperative: Symptom 9 (Part 3 of 5) 


Continued from Headset 
Speakers Inoperative: 


Symptom 9 (Part 2 of 5). 


Measure continuity between terminals 
17 on HD-47918 [28] to terminal 2 on rider 
DIN, terminal 6 on HD-47918 [28] to 
terminal 5 on rider DIN, terminal 29 on HD- 
47918 [28] to terminal 3 on rider DIN. 

Is continuity present? 


YES 


Го | 


Measure continuity 
between terminals 17, 6 
and 29 on HD-47918 [28]. 
Is continuity present? 


Locate and repair open 
on (Y/R), (Y/W) or (Y/BK) 


wires 


between connector 


[28] and rider DIN. 


Disconnect connector [53]. 
Measure continuity between 
terminals 17, 6 and 29 on HD- 
47918 [28]. 

Is continuity still present? 
I 


terminals 17, 6 and 29 on 


Is continuity present? 


Locate and repair short _ Replace 
on (Y/R), (Y/W) or (Y/BK) rider headset Terminal 17 
wires between connectors connector. only. 


[53B] and [28B]. 


6616 


Measure continuity between 


HD-47918 [28] and ground. 


Terminals 6 
or 29. 


6148 


Measure voltage between 
terminals 6 and 29 on 


HD-47918 [28] and round. 
Is voltage greater than 9V? 


NO 
Disconnect connector [53]. Replace 
Measure voltage on radio. 
terminals 6 and 29 on HD- 
6103 


47918 [28] to ground. 
Is voltage greater than 9V? 


Locate and repair short to voltage Replace rider 
on (Y/R) or (Y/W) wires between headset 
connectors [53B] and [28B]. connector. 
6147 6616 


Confirm proper operation with no DTCs. 
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Disconnect connector [53]. 
Measure continuity between 
terminals 6 and 29 on HD- 
47918 [28] to ground. 

Is continuity still present? 


Locate and repair short 
to ground on (Y/R) or (Y/W) 
wires between connectors 

[53B] and [28B]. 


Replace 
rider headset 
connector. 


6616 


6147 
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Headset Speakers Inoperative: Symptom 9 (Part 4 of 5) 


© 


Continued from Headset Speakers 
Inoperative: Symptom 9 


(Part 2 of 5). 


Measure continuity between terminals: 


17 on HD-47918 [28] to terminal 2 on passenger DIN, 
5 on HD-47918 [28] to terminal 5 on passenger DIN, 
28 on HD-47918 [28] to terminal 3 on passenger DIN. 


Is continuity present? 


Measure continuity 
between terminals 17, 28 
and 5 on HD-47918 [28]. 
Is continuity present? 


Locate and repair short 
between (GY/Y), (GY/O) and 


(Y/BK) wires between connector 


[28B] and passenger DIN. 


[36] 


Locate and repair open 
between (GY/Y), (GY/O) and 
(Y/BK) wires on connector [28] 
and passenger DIN. 


Measure continuity 
between terminals 17, 28 
and 5 on HD-47918 [28] 

and ground. 
Is continuity present? 


Terminal 17 
only. 


Terminals Replace 
28 or 5 


Measure voltage between 
terminals 28 and 5 on 
HD-47918 [28] and ground. 
Is voltage greater than 9V? 


Locate and repair short to 
voltage on (GY/Y) or (GY/O) 
wires between connector 
[28B] and passenger DIN. 


6150 


Confirm proper operation with no DTCs. 


Locate and repair short to 
ground on (GY/Y) or (GY/O) 
wires between connector 
[28B] and passenger DIN. 


6150 


1c02331 en 
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Headset Speakers Inoperative: Symptom 9 (Part 5 of 5) 


Continued from Headset 
Speakers Inoperative: Symptom 
9 (Part 2 of 5). 


Disconnect sidecar console 
connector [197]. Measure 
continuity between terminals 17, 
15 and 16 on HD-47918 [28]. 
Is continuity still present? 


Measure continuity between terminals: 
17 on HD-47918 [28] to terminal 2 on sidecar DIN, 
15 on HD-47918 [28] to terminal 5 on sidecar DIN, 
16 on HD-47918 [28] to terminal 3 on sidecar DIN. 
Is continuity present? 


YES 


Measure continuity 
between terminals 17, 15 and 
16 on HD-47918 [28]. 

Is continuity present? 


Locate and repair 
open between 
connector [28] and 
sidecar DIN. 


6152 


Measure continuity between 
terminals 17, 15 and 16 on HD- 
47918 [28] and ground. 

Is continuity present? 


иси 


Terminal 17 
only. 


Measure voltage between 
terminals 15 or 16 on HD- 


47918 [28] and ground. 
Is voltage greater than 9V? 


YES 


Disconnect sidecar console 
connector [197]. Measure voltage 
at terminals 15 (+) and 16 (+) on 

HD-47918 [28] to ground (-). 

Is voltage greater than 9V? 


59] 


Replace 
radio. 


6103 


Disconnect connector [53]. Measure 
voltage at terminals 15 (+) and 16 


(+) on HD-47918 [28] to ground (-). 
Is voltage greater than 9V? 


Locate and repair short 


to voltage on (Y/R) or (Y/W) 
wires in sidecar console 
harness. 


6151 


YES 


Replace radio. 
6103 


Disconnect connector [53]. 
Measure continuity between 
terminals 17, 15 and 16 on 
HD-47918 [28]. 
Is continuity still present? 


Locate and repair 


short between (Y/R), (Y/ 
W) and (Y/BK) wires in 
sidecar console harness. 


Locate and repair 
short between (GY/BK), 
(GN/V) and (Y/BK) wires in 
audio harness. 


6151 


Terminals 
15 or 16. 


Disconnect sidecar console 


connector [197]. Measure 


continuity to ground at terminals 


15 and 16 on HD-47918 [28]. 
Is continuity still present? 


Locate and repair short to 
voltage on (GY/BK) or (GN/V) 


wires in audio harness. 


6151 


Locate and repair short to 
voltage on (GY/BK) or (GN/V) 
wires in sidecar harness. 


6151 
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Locate and repair 
short between (GY/BK), 
(GN/V) and (Y/BK Wires) 
in sidecar harness. 


6151 


YES 


Disconnect connector 
[53]. Measure continuity to 
ground at terminals 15 and 
16 on HD-47918 [28]. 
Is continuity still present? 


Locate and repair 
short to ground 
on (Y/R) or (Y/W) 
wires in sidecar 
console harness. 


6151 


Locate and repair 
short to ground on 
(GY/BK) or (GN/V) 
wires in ultra 
overlay harness. 


6151 


Locate and repair 


short to ground on 
(GY/BK) or (GN/V) 
wires in sidecar 
harness. 


6151 


Confirm proper operation with no DTCs. 
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HDSET SPKR Shared (-) | 17 = Y/BK ҮВК J 2 || 2 E Y/BK 2 2 Y/BK HDSET SPKR SHARED (-) 
ОҮ/Ү Z3 3 Е СУМ & 3 fr 3 СҮ/Ү RT REAR НОЅЕТ SPKR (+) 
4 R REAR MIC (+) 
RT Rear HDSET SPKR (+) | 28 |= GY/Y GY/O m| 5 || 5 m GY/O м 5 тэ [evo [ЕТВЕАЯНОЗЕТ SPKR (+) 
RT ЕНТ HDSET SPKR (+) |29 Y/R E 
ТАВ] SHIELD _ [МС SHARED SHIELD 
x 
>ш x 
2> asc 
[019] >>> 


Ultra 
(BK) [53A] yes res j Sidecar 
[53D] i 2s 7531 Console 


[197B] [197A] 


E: KEE 
$z => << Sidecar 
мивка 7 |7 Шүнкеіг| Headset отдает: 
оувка # | в Бул) i> КЕ ҮЕ ЕЕ 
GN/V 919 YAN 5 4 R FRT MIC (+) 
5 YW. LFT HDSET SPKR (+) 
Ultra Sze 7 
Sidecar >>> TAB | SHIELD [MIC SHARED SHIELD 
Harness 7 
8840306 (вк) [58C]Y 
[538] Y 
маш Driver 
ES Headset o I sic — uic SHARED 

2 Y/BK HDSET SPKR SHARED (-) 

3 Y/R RT HDSET SPKR (+) 

4 " 

9) s | viN — [ЕТНО$ЕТБВЕН 

6 

7 ВЕ/Ү PUSH-TO-TALK 

TAB| SHIELD MIC SHARED SHIELD 

Figure 5-36. Headset Speaker Circuit 
Table 5-39. FLHT/C/U Wire Harness Connectors 

NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[53] Console pod 12-Place Mini-Deutsch Rear of battery box (under seat) 
[76] Passenger headset 7-Place DIN Below left rear speaker box 
[197] Sidecar console 12-Place Mini-Deutsch Inside sidecar console 
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HOME 


No or Low Audio From Microphones: Symptom 10 (Part 1 of 4) 


Place a known working headset in rider DIN connector. 
Turn intercom ON, set VOX threshold to OPEN and set 
intercom volume to mid level. 


Do you hear audio in the headset earpiece when speaking? 
NOTE 
If intercom is not installed, use PTT when speaking. 


[36] 


YES 


Replace cable on faulty 
headset or replace hand held 
microphone. Reinstall on rider 


Remove microphones from DIN 
connectors. Measure DC voltage between 
terminal 4 (+ probe) and terminal 1 


DIN connector. 
Do you hear audio in the 
headset earpiece when 
Speaking? 


(- probe) of each DIN connector. 
Is the voltage between 7.5 and 8.5 Volts? 


YES 


Go to No or Low Audio From 
Microphones: Symptom 10 
(Part 4 of 4). 


57 


Replace 
headset. 


Test passenger and 
sidecar (if equipped). 
Do all inputs work with 
intercom? 


Measure continuity between terminals as follows. 


FROM TO 
Radio Terminal Е 2 Radio Terminal 
Name Connector| Terminal | Terminal |Connector Name 
Mic Sum Out (+) [28] 33 1 [184B] CB- Mic (+) 
Mic Sum (-) [28] 22 2 [184B] CB- Mic (-) 
Test other microphone К Hands-Free 
driven sources (CB and Mic Sum Out (+) 33 1 [1878] Module- Mic (+ 
hands-free phone) " " Hands-Free 
Are all sources working? Mie Зно Ба 12 [1878] Module- Mic (-) 
Mic Sum Out (+) N/A Intercom 
Mic Sum (-) Intercom 
YES Is continuity present? 


o 

оў 

9 ло 

к 3 
n 


L9] 
Replace 
radio. 


6106 


Measure voltage between 
terminal 33 and ground. 
Is voltage greater than 9 

Volts? 


YES 


Measure continuity between 
terminals 33 and 22. 
Is continuity present? 


YES 


Locate and repair open (R) or (BK) 
wires between connectors [184B/D] 
or [187B] and connector [28B]. 


6153 
NO 


Go to No or Low Audio From 
Microphones: Symptom 10 
(Part 2 of 4). 


Measure continuity between 
terminal 22 and ground. 
Is continuity present? 


Go to No or Low Audio 
From Microphones: 
Symptom 10 (Part 2 of 4). 


Go to No or Low Audio 
From Microphones: 


Symptom 10 (Part 3 of 4). 
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Confirm proper operation with no DTCs. 


1с02333 en 


HOME 


No or Low Audio From Microphones: Symptom 10 (Part 2 of 4) 


Continued from No or Low Audio From Microphones: Symptom 10 
(Part 1 of 4). Disconnect connector [28A] from Breakout Box. 


Is there continuity between terminals 33 and 22 on connector [28B]? 


YES NO 


Reinstall connector Replace 
[28A] to Breakout Box. radio 
Is CB installed? : 
6106 


Remove СВ module. Is there still 
continuity between terminals 33 
and 22 on connector [28B]? 


@) Is CVO CB/XM Y-Harness 
» 70172-06 installed? 


Replace CB 
module. 


6625 


Disconnect connector [184C] from [184B]. Is 
there still continuity between terminals 33 
and 22 on connector [28B]? 


T] 


YES | 


Remove hands-free phone module 
at connector [194]. 
Is there still continuity between 
terminals 33 and 22 on [28B]? 


Locate and repair short in (CB/ 
XM) Y-Harness 70172-06 
between (R) and (BK) wires. 


Reconnect 
[184C] to [184B]. 


6153 


YES NO 


Replace hands-free 
phone module. 


Remove connector [187A]. 
Is there still continuity between 
terminals 33 and 22 on [28B]? 


Is P&A Ultra Overlay 
Harness 70164- 
06 installed? 


Locate and repair short in Hands-Free 
Phone Module Harness P/N 76467-06 
between (R) and (BK) wires. 


Confirm proper operation with no DTCs. 


Disconnect connector © Locate and repair short in P&A 
[184C] from [184B]. Non-Ultra Harness 70169-06 
Is there still continuity between (10) or Audio Harness 70160-06 
terminals 33 and 22 on [28B]? between (R) and (BK) wires. 


6154 


Locate and repair short in Audio Locate and repair short in P&A Ultra 
Harness 70160-06 Overlay Harness 70164-06 between 
between (R) and (BK) wires. (R) and (BK) wires. fc02334_en 
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HOME 


No or Low Audio From Microphones: Symptom 10 (Part 3 of 4) 


Continued from No or Low Audio From Microphones: 
Symptom 10 (Part 1 of 4). Disconnect connector 
[28A] from Breakout Box. Measure voltage between 
terminals 33 and 22 on connector [28B]. 

Is voltage greater than 9 Volts? 


YES 
Replace Reinstall connector 
radio. [28A] to Breakout Box. 


6106 Is CB installed? 


Remove CB module. Measure 
voltage between terminals 33 and 
22 on connector [28B]. 

Is voltage greater than 9 Volts? 


Is CVO CB/XM Y-Harness 
70172-06 installed? 


NO YES | 


6625 


Disconnect connector [184C] from [184В]. 
Measure voltage between terminals 33 and 
22 on connector [28B]. 

Is voltage greater than 9 Volts? 


Is hands f 
module i 


ree phone 
nstalled? 


Remove hands free phone module at YES 
connector [194]. Measure voltage 


between terminals 33 and 22 on Reconnect connector Locate and repair short to voltage 
connector [28B]. [184C] to [184B]. in CB/XM Y-Harness 70172-06 
Is voltage greater than 9 Volts? on (R) or (++R) wires. 
6155 


Remove connector [187A]. Measure Replace hands free 
voltage between terminals 33 and 22 on phone module. 
connector [28B]. 


Is voltage greater than 9 Volts? 


Confirm proper operation with no DTCs. 


ra Overlay Harness 
70164-06 installed? 


Locate and repair short in Hands Free Phone Module 
Harness 76467-06 between (R) and (++R) wires. 


6155 


Disconnect connector [184C] from [1848]. Locate and repair short to voltage in P&A Non- 
Measure voltage between terminals 33 and 22 Ultra Harness 70169-06 or Audio Harness 


on connector [28B]. 70160-06 between (R) and (++R) wires. 
Is voltage greater than 9 Volts? 


Locate and repair short to voltage in Locate and repair short to voltage in 
Audio Harness 70160-06 between (R) P&A Ultra Overlay Harness 70164-06 
and (++R) wires. between (R) and (++R) wires. fc02335_en 
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No or Low Audio From Microphones: Symptom 10 (Part 4 of 4) 


Continued from No or Low Audio From 
Microphones: Symptom 10 (Part 1 of 4). 


Remove all microphones/headsets. Measure co 
between terminals as follows. 


FROM FROM 


ntinuity 


Function Connector Terminal Connector Terminal 


Shield Rider DIN 


Mic (+) Rider DIN 
Rider DIN 


Passenger DIN 
Mic (+) Passenger DIN 


Mic (-) | Passenger DIN 
Shield Sidecar DIN 


Mic (+) Sidecar DIN 
Sidecar DIN 


Install Breakout Box HD-44608. Measure 
continuity between terminals 20 (Mic 
Shared -) and 21 (Mic Shared Shield) on 
connector [28B] and ground. 

Is continuity present? 


YES 


Measure continuity between terminals 9, 
10 and 32 (Mic +) on connector [28B] 
and ground. 

Is continuity present? 


YES 


Disconnect connector [28B] from 
Breakout Box. Measure voltage at 
terminals 9, 10 and 32. 

Is voltage between 7.5 and 8.5 Volts? 


Reconnect connector [28B] to 
Breakout Box. Measure voltage at 
terminals 9, 10 and 32. 

Is voltage greater than 8.5 Volts? 


Locate and repair open on 
(R), (BK) and shield wires 
between DIN connector and 
connector [28B]. 


6153 


Locate and repair short 
to ground on (R) wire 
showing continuity. 


6155 


YES 


Locate and repair short 
to battery on (R) wire 
showing short to voltage. 


6155 


Confirm proper operation with no DTCs. 


Were you directed to these 
charts from NO OR LOW AUDIO 
TO HANDS FREE MODULE? 


Replace hands 
free phone module. 


No trouble 
found. 


fc02336_en 
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Figure 5-37. Microphone Audio Input Circuit 


Table 5-40. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[27] Radio 23-place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-place Amp Inner fairing - back of radio (left side) 
[53] Console pod 12-place Deutsch Rear of battery box under seat 

[76] Passenger headset 7-place DIN Below left rear speaker box 

[184] CB module 12-place Deutsch Inner fairing; left side of radio 

[186] Future 12-place Deutsch Inside fairing 

[187] Hands-free phone module |12-ріасе Deutsch Inner fairing, top of left side 

[194] Hands-free phone module |54-ріасе Amp Inside TourPak left side 

[197] Sidecar console 12-place Deutsch Inside sidecar console 
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No or Low Audio with High Output Amplifier: Symptom 11 (Part 1 of 2) 


Inspect fuse to amplifier. 
Is fuse OK? 


© 


Disconnect connector [149] and Replace fuse. 


install Breakout Box HD-44608. 6130 
Measure voltage between terminals 
3 and 4 (+) and between terminals 20 


and 21 (-) on Breakout Box (Black). 
Is battery voltage present? 


Measure resistance between 
terminals 20 and 21 to ground on 
Breakout Box. 

Is resistance less than 1.0 Ohm? 


Measure voltage between (Y/O) 
terminal 1 (+) and (Y/ V) terminal 2 
(-) on Breakout Box (Black). 

Is voltage 5 Volts? 


Go to No or Low Audio 
With High Output 
Amplifier: 
Symptom 11 
(Part 2 of 2). 


Locate and repair Locate and repair 

open on (R) wire open on (BK) wire 
between connector between connector 
[149] and fuse or [149] and ground. 


Disconnect connector [28]. Install Breakout Box 
HD- 47918 leaving radio disconnected. Install Breakout 
Box HD-44608 to harness leaving amplifier 
disconnected. Measure continuity between radio 
Breakout Box [28] interconnect and amplifier Breakout 

Box (black label) as follows: 


fuse and battery. 


6131 6131 


Breakout Box Breakout Box 
HD-47918 HD-44608 


Terminal Terminal 


Terminal | Terminal 


Is resistance less than 1.0 Ohm? 


YES NO 


Replace Locate and repair open 
radio. on (Y/O) or (Y/V) wire 
between connectors 
6104 [149B] and [28B]. 


6128 


Confirm proper operation with no DTCs. 1c02337 en 
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em00388 


To 
Ultra 13 
Radio |14 
[28A] 


[6B] [6A] 


Right 
Rear 
Speaker 


LGN/BN 


>> 
[36A] [36D] 


Right )в LGN/BK p 
ront Е 
Speaker я viod i 
>> YN H 
[34А] [34D] Battery + (C) 30А а R SES 
[35А] [35D] GY/R & 6 
>> ШЕ 7 
Front (9: LEM PNE 8 | High Output 
[27В] Speaker T n Amplifier 
= | ОМ/ВК 
1 ELGN/BK = LGNBK 3 E 
To Radio W/BR = 15 
СОНЫ ышы = | 
ES i LC m idc < bx WOS — VC 19 
18 ва GY/R [34B] [34C] Im BK 5 
[35В] [35C] LGN/BN 323 
<< 
GN/BK = (s | 
GY/R sei С) Зана GY/R 
та —— 
Speaker BN ll Ground Stud 
(о) (Right) 
Figure 5-38. Front/Rear Speaker Circuits with Amplifier 
Table 5-41. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) Inner fairing - left side of radio 
ness 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[34] Front right speaker Spade contacts Inner fairing - back of right speaker 
[35] Front left speaker Spade contacts Inner fairing - back of left speaker 
[36] Rear right speaker Spade contacts Inside speaker box 
[37] Rear left speaker Spade contacts Inside speaker box 
[149] High output amplifier 23-Place Amp Under luggage rack (right side) 
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No or Low Audio with High Output Amplifier: Symptom 11 (Part 2 of 2) 


Continued from No or Low Audio with High Output 
Amplifier: Symptom 10 (Part 1 of 2). 


© Disconnect connector [27]. Install Breakout Box HD-47918 leaving radio 
disconnected. Install Breakout Box HD-44608 to harness leaving amplifier 
disconnected. Measure continuity between radio Breakout Box [27] 
interconnect and amplifier Breakout Box (black label) as follows: 


Breakout Box Breakout Box 
HD-47918 HD-44608 
Terminal Terminal 
Connector | Terminal Terminal | Connector 
Left Speaker 


[149] 
Right Speaker 
[149] 


Is resistance less than 1.0 Ohm? 


Measure continuity between terminals Locate and repair open 
16 and 17 (left speaker) or between between connectors [27B] 
terminals 18 and 1 (right speaker) on and [149B]. 
Breakout Box [27] interconnect. 6117 
Is continuity present? 


Locate and repair short in harness 
between terminals 16 and 17 (left 
speaker) or between terminals 18 
and 1 (right speaker) in harness 
from amplifier [149B] to radio [27B]. 


Measure continuity to ground at terminals 
16 and 17 (left speaker) or between 
terminals 18 and 1 (right speaker) on 
Breakout Box [27] interconnect. 

Is continuity present? 


6116 
YES (хо | 
Locate and repair short to ground Disconnect Breakout Box from 
on terminals 16 (W/O) or 17 (LGN/ radio and connect connector [27]. 
W) (left speaker) or on terminals 18 Measure voltage to ground at 
(GY/R) or 1 (LGN/ Bk) (right amplifier Breakout Box (Black), left 
speaker) in harness from amplifier speaker terminals 18 or 11, or right 
to radio [27B]. Speaker terminals 19 or 12. 
6116 
Less than 4V? 4-8V? Greater than 8V? 
Replace Replace Locate and repair short to 
radio. amplifier. voltage on terminals 18 (GY/R) 
6110 or 1 (LGN/BK) (right speaker) 
6104 or on 16 (W/O) or 17 (LGN/W) 
(left speaker) in harness from 
amplifier to radio. 
6116 
Confirm proper operation with no DTCs. 102338 еп 
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HOME 


No or Low Audio from XM or XM Inoperative: Symptom 12 (Part 1 of 2) 


YES 


Locate vehicle in an open 
area with line of site to 
southern sky. 


Does XM icon appear on radio 
display when moving through 
bands with two or more signal 


bars present on display? 


NOTE 


XM available in U.S. and 
Canada only. 


NO 


Does “Check Antenna” or 
“No Signal” appear on 
radio display? 


[56] 


Disconnect connector [28]. 
Install Breakout Box HD- 
47918. Measure AC voltage 
on Breakout Box [28], 
between terminals 30 and 18 
(right channel) and also 
between terminals 7 and 18 
(left channel). 

Is varying AC voltage (0-1.5 
VAC) present while XM is 


Go to XM, No or 
Intermittent 


Reception: 
Symptom 13. 


(9 


YES 


Install Breakout Box HD-42682 and Adapters HD-45325 
to connector [185]. With the ignition switch ON (not 


between terminals 9 (+) and 10 (-). 


Is battery voltage present? 


YES 


running) measure voltage at Breakout Box (Black) 


Measure voltage between 
Breakout Box terminals 
11 (-) and 12 (+). 

Is voltage 4 to 6 Volts? 


Measure resistance at Breakout 


Is resistance less than 1.0 Ohm? 


Box between terminal 10 to 
ground. 


active? Inspect XM pigtail and Connect Breakout Box HD- locais and Locate and 
connector for loose. ог 47918 to radio and harness in FRIO ЫП repair open 
damaged connections. fairing.Measure continuity i t Ды оп (BK/GN) wire 
Was problem found? between terminal 11 on HD- 2. between 
YES NO 42682 (Black) and terminal 13 [1858] connector [185B] 
YES NO (4) on HD-47918 [28] and also and radio and ground. 
Replace between terminal 12 on HD- memory fuse. 
i Repair 42682 (Black) and terminal 
radio. epai Вер 
connection ер'асе 14 on HD-47918 [28]. 6129 
6101 or wiring. | |ХМ module. Is continuity present? 
6126 6126 


Connect Breakout Box HD- 
47918 to radio and harness in 
fairing. Measure continuity 
between terminal 8 on connector 
[185B] and terminal 18 on HD- 
47918 [28], between 
terminal 6 on connector [185B] 
and terminal 30 on HD-47918 
[28] and also between terminal 7 
on [185B] and terminal 7 on HD- 
47918 [28]. 

Is continuity present? 


Locate and repair open 
on (Y/O) or (Y/V) wire 
between connectors 
[185B] and [28B]. 


6128 


Confirm proper operation with no DTCs. 


Go to XM, No or 
ntermittent 


Reception: 


Locate and repair open 
on (R), (W) or (BK) wire 
between connectors 


Symptom 13. 


[185B] and [28B]. 


6158 
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HOME 


No or Low Audio from XM or XM Inoperative: Symptom 12 (Part 2 of 2) 


Continued from No or Low Audio 


from XM or XM Inoperative: NOTE 


XM available in U.S. and 


Symptom 12 (Part 1 of 2). 


Canada only. 


Measure 


continuity 


between terminals 18, 30 
and 7 on HD-47918 [28]. 
Is continuity present? 


YES 


Locate and repair short 
between (R), (W) or 
(BK) wires between 

connectors [185B] 
and [28B]. 


Measure continuity between 
terminals 18, 30 and 7 on 
HD-47918 [28] and ground. 
Is continuity present? 


6157 


YES 


Locate and repair short 
between (R), (W) or 
(BK) wires between 

connectors [185B] 
and [28B]. 


Measure voltage between 
terminals 18, 30 and 7 on 
HD-47918 [28] and ground. 
Is voltage greater than 8V? 


6157 


Locate and repair short 
between (R), (W) or 
(BK) wires between 
connectors [185B] 


and [28B]. 


6157 


Confirm proper operation with no DTCs. 


Replace 
XM module. 


fc02340 en 
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em00387 (Bk) 
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>= 
7 w 
To 
Ultra |13 Y/O 
Radio |14 == YN 
[28A] 
-> |18 mmm BK 
30 mmm R 


XM 
[1858] 


=L.. 


6 || 6 мВ 
BK H à ВК Шини DK 2 Ms 
R/O шеш 9 || 9 mm R/O  R/ э | XM Module 
BK/GN zzmj 10 || 10 BK/GN ШШШ BK/GN 10| [185A] 
Y/O == 11 || 11 Y/O == y/o 1 < 
YIV 12 ||12 YN === YN 12 
<< 
[6B] [6A] << 
BK) [184B] [184C] 
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Figure 5-39. XM Circuit 
Table 5-42. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) Inner fairing - left side of radio 
ness 
[15] Main to interconnect harness | 4-Place Packard Inner fairing - right fairing bracket 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[184] CB Module 12-Place Mini-Deutsch Inner fairing - left side of radio 
[185] XM Module 12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
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XM - No or Intermittent Reception: Symptom 13 


Is antenna is located in 
open area with line of 
sight to southern sky? 


Are metal objects Relocate 
obstructing properly vehicle. 


installed antenna? 


Relocate vehicle 
and/or properly 
install antenna. 


With ignition ON, measure 
voltage at XM antenna 
connector at back of XM 
module between center 
contact and radio case. 
Is voltage 4.25-4.75 Volts? 


Replace 
XM module. 


With ignition OFF, measure 
resistance of XM antenna 
at XM antenna connector 

between center contact and 

cable shield. 

Is resistance 35-55 Ohms? 


Replace 
XM module. 


Replace 
XM antenna. 


6126 6146 


Confirm proper operation with no DTCs. 
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Navigation Inoperative: Symptom 14 (Part 1 of 2) 


Verify navigation CD is in good 
condition and navigation module is 
properly seated onto radio and screws 
are installed. 

Is navigation CD in good condition and 


module properly seated and installed? 


57 


Remove and reinstall 
module and try again. 


Press NAV button on radio with 
power ON. 
Does the radio show navigation 
screen (i.e. not the “Navigation is 
Not Installed” screen)? 


Swap with known 
good navigation module. 
Does it work? 


NO 
NO 
Disconnect radio power for 15 YES NO 


seconds. Reconnect power. Turn | 


^ н МАД Does the starting navigation 
the radio ON with no navigation CD screen show “GPS Module Error?” System Replace 
inserted and press NAV button. OK. radio. 
Does display show “GPS Antenna 
Error” at the bottom of starting 8197 6101 


navigation screen? 


YES NO 


Replace Go to FM radio band. Enter radio 
navigation test menu (Softkey 1, Softkey 3 DIAGNOSTIC SPEED TYPE 
module. and OK simultaneously). Use 
6182 arrow down to select diagnostic Speed Type | Model Year 
Measure voltage at navigation antenna speed type. J1850 2006-2009 
connector at back of navigation module Is speed type correct? 
between center contact and radio case. 


Does voltage measure 4.5-5.3V? 


Press arrow down until diagnostic speed 


YES NO 


Press "Change" at Softkey 4 


- —— input appears. If stationary, should read until correct speed type is 
Measure resistance at navigation Rep ace 0. Ride motorcycle with this screen displayed. Press "Exit" 
antenna connector between center navigation showing while monitoring both this at Softkey 6 to store setting. 
contact and cable shield. module. display and speedometer). Cycle ignition switch. 
Does resistance measure Does the screen number increment? 
105K-122K Ohms? 6182 


YES NO (хо | 


Go to Navigation Did speedometer 
Replace Replace Inoperative: show ond speed? 
navigation navigation Symptom 14 
module. antenna. 


(Part 2 of 2). 


6182 6183 


EL A Confirm proper operation with no DTCs. 


NO 


Fix speed input. 


fc02342 en 
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HOME 


Navigation Inoperative: Symptom 14 (Part 2 of 2) 


Continued from Navigatioon 
Inoperative: Symptom 14 
(Part 1 of 2). 

Is antenna located in 
open area with line of 


sight to southern sky? 


Insert navigation CD and let it load. Relocate 
Press OK when prompted and go to motorcycle. 
save (Softkey 5). Press Softkey 4 


(GPS). Observe number of satellites 
and latitude/ longitude. 
Are there any satellites available 
(may have to wait up to 5 or 10 
minutes)? 


Make sure that navigation antenna 
is properly installed with no 
obstructions (stock configuration). 
Is antenna properly installed? 


Replace 
navigation 
module. 


6182 


Replace 
navigation module. 


Properly install 
antenna. 


6182 


Confirm proper operation with no DTCs. fc02343_en 
(9) 
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AVC Inoperative: Symptom 15 


Is speed type correct? 


Go to FM radio band. Enter radio 
test menu (Softkey 1, Softkey 3 and 
OK simultaneously). Use arrow 
down to select diagnostic speed type. 


Press arrow down until diagnostic 
Speed input appears. If stationary, 
should read 0. Ride motorcycle with 
this screen showing while monitoring 


display and speedometer. 
Does the number on the screen 
increment? 


Adjust AVC by pressing 
“Audio +” until one or more 
bars are present. 


„| Confirm proper operation with по DTCs. 
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DIAGNOSTIC SPEED TYPE 


Speed Type 
J1850 


Model Year 
2006-2009 


Press "Change" at 
Softkey 4 until correct 


speed type is displayed. 
Press "Exit" at Softkey 6 


to store setting. Cycle 
ignition switch. 


[36] 


See DTC U1016, 
J1850 Lost 
Communications with 
ECM. 
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HOME 


Handlebar, Passenger or Sidecar Switches Inoperative: Symptom 16 (Part 1 of 4) 


While pressing any two softkeys (presets), turn 
ignition switch ON to enter diagnostic mode. 
Will radio enter diagnostic mode? 


Is DTC present? 


Replace 
radio. 


YES 


See DIAGNOSIS for applicable DTC: 


DTC 
B2006 


DESCRIPTION 
Radio Switches Stuck or Open 

Replace Radio. 
Handlebar Switches Shorted High 
Audio DTC B2007, Handlebar Audio Switch Shorted High (Part 1 of 3) 
Mode DTC B2007, Handlebar Mode Switch Shorted High (Part 2 of 3) 
PTT/Squelch DTC B2007, Handlebar PPT/Squelch Switch Shorted High 

quelc| 


(Part 3 of 3) 
Handlebar Switches Shorted Low 
DTC B2008, Handlebar Audio Switch Shorted Low (Part 1 of 3) 
DTC B2008, Handlebar Mode Switch Shorted Low (Part 2 of 3) 
DTC B2008, Handlebar PPT/Squelch Switch Shorted Low 
(Part 3 of 3) 


GO TO 


Mode 
PTT/Squelch 


Handlebar Switches Stuck or Open 

Audio DTC B2009, Handlebar Audio Switch Stuck or Open (Part 1 of 3) 
Mode DTC B2009, Handlebar Mode Switch Stuck or Open (Part 2 of 3) 
PTT/Squelch DTC B2009, Handlebar PPT/Squelch Switch Stuck or Open 


(Part 3 of 3) 
Passenger Switches Shorted High 
а - DTC B2010, Passenger Audio/PPT Switch Shorted High 
Audio/PT (Part 1 of 2) 


Mode DTC B2010, Passenger Mode Switch Shorted High (Part 2 of 2) 


Passenger Switches Shorted Low 
Audio/PTT DTC B2011, Passenger Audio/PTT Switch Shorted Low 
S (Part 1 of 2) 
Mode DTC B2011, Passenger Mode Switch Shorted Low (Part 2 of 2 


Passenger Switches Stuck or Open - - 

Audio/PTT DTC B2012, о Switch Stuck or Open 
Mode DTC B2012, Passenger Mode Switch Stuck or Open (Part 2 of 2) 
Sidecar Switches Shorted High 

PTT/Mode DTC B2013, Sidecar PPT/Mode Switches Shorted High 
Sidecar Switches Shorted Low 

PTT/Mode DTC B2014, Sidecar PPT/Mode Switches Shorted Low 
Sidecar Switches Stuck or Open 


PTT/Mode DTC B2015, Sidecar PPT/Mode Switches Stuck or Open 


Press applicable switch to verify 
handlebar, passenger and 
sidecar switch functionality: 

Audio Up 
Audio DN 
Audio 
Mode Up 
Mode DN 
Mode 
PTT 
Squelch + 
Squelch - 
Does display will show each 
function when pressed? 


No current fault found. 
Repeat function verification 
while wiggling harness. 


Which switches are 
inoperative? 


If equipped with a sidecar, disconnect connector [197B] 
and perform functionality test. If problem is no longer 
present proceed to Sidecar Switch. 

If problem is still present disconnect connector [28B] 
from rear of radio and perform functionality test again. If 
problem does not appear proceed to Passenger 
Switches. If problem is still present proceed to Handlebar 
Switches. 


Handlebar 
switches 


Sidecar 
switches 


Passenger 
switches 


Go to Handlebar Switches 
Inoperative: 
Symptom 16 (Part 3 of 4). 


E: ИШИ 805) Confirm proper operation with no DTCs. 
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Go to Passenger Switches 
Inoperative: 
Symptom 16 (Part 2 of 4). 


Go to Sidecar Switches 
Inoperative: Symptom 16 
(Part 4 of 4). 


1с02345 еп 


HOME 


Handlebar, Passenger or Sidecar Switches Inoperative: Symptom 16 (Part 2 of 4) 


Continued from Passenger 
Switches Inoperative:: 
Symptom 16 (Part 1 of 4). 


Audio/PTT or Mode 
switch inoperative? 


Audio/PTT | 
switch Mode switch 


(4) Install radio Breakout Box Install radio Breakout Box 
HD-47918. Is resistance HD-47918. Is resistance 
to ground less than 5K to ground less than 5K 
Ohms on terminals 11, Ohms on terminals 11, 


23, 34 and 35 on 12, 23 and 34 on 
connector [28]? connector [28]? 


Go to DTC B2011, 
Passenger Mode Switch 
Shorted Low: 
(Part 2 of 2). 


Is voltage greater than 
8 Volts on terminals 11, 
12, 23 and 34 on 
connector [28]? 


Go to DTC B2011, Is voltage greater than 


Passenger Audio/PTT || 8 Volts on terminals 11, 
Switch Shorted Low 23, 34 and 35 on 
(Part 1 of 2). connector [28]? 


YES 


Go to DTC B2010, 
Passenger Audio/PTT 
Switch Shorted High: 

(Part 1 of 2). 


Go to DTC B2012, Go to DTC B2010, © Go to DTC B2012, 
Passenger Audio/PTT Passenger Audio/PTT 
Switch Shorted High: Switch Stuck or Open: 


(Part 2 of 2). (Part 2 of 2). 


Passenger Audio/PTT 
Switch Stuck or Open: 
(Part 1 of 2). 


Confirm proper operation with no DTCs. fc02346_en 
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em00365 (BK) Left & Right Rear 
[28B] Passenger Controls 
> COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL — 
MODE/PTT * . 
11898 V/BK DOWN/-VOL + е 
ult (BK) 
ra 
Radio [41A] [41B] 
[28A] > 
PK/W = 1 1 PKM === Right Rear 
ae ЕНИР Speaker & 
ОВК = 4 || 4 OK m O/BK Controls 
34 ЕЕ PK/W 
35 & O/BK 
Figure 5-40. Passenger Audio/PTT Switch Circuit 
Table 5-43. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[41] Rear right speaker/pas- 6-Place Mini-Deutsch Inside rear right speaker box 
senger controls 
Secum ВК) Left & Right Rear 
[28B] Passenger Controls 
> COLOR ORANGE/ | PINK/ VIOLET/ GRAY/ 
POSITION BLACK WHITE BLACK WHITE 
UP/+VOL — 
MODE/PTT 
DOWN/-VOL La Ф 
11 № V/BK 
То 12 EBN/W 
Ultra (BK) 
Radio [42A] [42B] 
[28A] >> 
PK/W 1 1 PK/W PK/W Left Rear 
ind ШЕН Е Speaker & 
BN/W = 4 || 4 | O/BK em O/BK Controls 
34 Е PK/W 
Figure 5-41. Passenger Mode Switch Circuit 
Table 5-44. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[42] Rear left speaker/passenger |6-Place Mini-Deutsch 


controls 


Inside rear left speaker box 
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Handlebar, Passenger or Sidecar Switches Inoperative: Symptom 16 (Part 3 of 4) 


Continued from Handlebar 
Switches Inoperative: 
Symptom 16 (Part 1 of 4). 


Audio, Mode or PTT/Squelch 
switch inoperative? 


Mode switch 


(4) Install radio Breakout 
Box HD-47918. 


Install Radio Breakout Box HD-47918. 
Is resistance to ground less than 5K 
Ohms on terminals 5, 7, 8 and 22 on 


PTT/Squelch 
switch 


connector [27]? 


Is resistance to ground 
less than 5K Ohms on 
terminals 3, 4, 5 and 6 


YES 


on connector [27]? 


(12) Go to DTC B2008, Is voltage greater 


Handlebar Mode than 8 Volts on 


Switch Shorted Low: | | terminals 3, 4, 5 and 
(Part 2 of 3). 6 on connector [27]? 


Audio Switch YES NO 


Go to DTC B2008, 
Handlebar PTT/ 
Squelch Switch 

Shorted Low: 

(Part 3 of 3). 


Go to DTC B2007, Go to DTC B2009, 
Handlebar Mode Switch | | Handlebar Mode Switch 
Stuck or Open: 

(Part 2 of 3). 


(4) Install radio Breakout 
Box HD-47918. 
Is resistance to ground 
less than 5K Ohms on 
terminals 3, 8, 22 and 23 
on connector [27]? 


Shorted High: 
(Part 2 of 3). 


Is voltage greater than 8 Volts 
on terminals 3, 8, 22 and 23 
on connector [27]? 


Go to DTC B2008, 
Handlebar Audio Switch 
Shorted: (Part 1 of 3). 


Go to DTC B2007, 
Handlebar Audio Switch 
High: (Part 1 of 3). 


Go to DTC B2009, 
Handlebar Audio Switch 
Stuck or Open: (Part 1 of 3). 


Confirm proper operation with no DTCs. 
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Is voltage greater than 8 
Volts on terminals 5, 7, 8 
and 22 on connector [27]? 


Go to DTC B2007, Go to DTC B2009, 
Handlebar PTT/ 


Squelch Switch Stuck 


Handlebar PTT/ 
Squelch Switch 
Shorted High: or Open: 


(Part 3 of 3). (Part 3 of 3). 
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00205 
ет Left Hand Interconnect 


Controls Harness 


GY/GN = 11 || 11 | GY/GN 
GN/BE E810 || 10 ER GN/BE 
PK/W — 9 || 9 PK/W 
BN/BK ва 8 || 8 BN/BK 


[27B] 
>> = 
[24A] [24B] 
SWITCH VIOLET, |GRAY| |ORANGE/ |BROWN/ PK/W = 3 
POSITION = BLACK GREEN |ВІАСК BLACK To 
ort PUSH _ X ВМВК E 8 | Radio 
-SQ DN (AFT) X X [27A] 
(BK) 
GY/GN == 22 
GN/BE 23 
PTT & SQ 
(Push To Talk & Squelch) 
J (Ultra Models Only) 
Radio Audio Control 
SWITCH PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION |WHITE BLUE BLACK GREEN 
Left Hand Controls AUD 
-VOL X Xx 
Figure 5-42. Handlebar Audio Switch Circuit 
Table 5-45. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[24] Interconnect harness to left |16-Place Molex (Gray) Inner fairing - left fairing support brace 
handlebar switches 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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990296 SWITCH |BROWN’ |PINK/. |VIOLET/ [GRAY/ 
POSITION | WHITE WHITE |BLACK _|WHITE 
UP хх 
MODE X X 
DOWN X X 
Right Hand Controls 
— 
Radio Function Switch [27B] 
Right Directional Switch 
| РК З | To 
Gyw : Radio 
Bnw | [27А] 
(BK) 
Stop Lamp Switch 
BN/W 7| 7 BN/W 
GYW—|8| 8 —GYW 
PK/W 9 || 9 PK/W 
V/BK 101110 V/BK 
Right Hand >> Interconnect 
Controls [22A] [22B] 
Figure 5-43. Handlebar Mode Switch Circuit 
Table 5-46. FLHT/C/U Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[22] Interconnect harness to right| 12-Place Molex (Black) Inner fairing - right fairing support brace 
handlebar switches 
[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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em00207 Left Hand Interconnect 
Controls Harness 


O/BK & 14 || 14 | O/BK 
GY/GN = 11 || 11 а GY/GN 


BN/BK шш 8 || 8 m BN/BK 
V/BK ва 13 || 13 ва V/BK 


>> 
[24A] T24B] 


SWITCH VIOLET/ GRAY/ ORANGE/ |BROWN/ 

POSITION BLACK GREEN |ВІАСК BLACK 

+50 UP (FORE) хех 

РТТ (РОЗН) X X 

-SQ DN (AFT) X X 
V/BK шш 5 To 

PTT & SQ Radio 

o/Bk e 7 | [27A] 


(Push To Talk & Squelch) 
(Ultra Models Only) 


Horn Switch 
Headlamp Hi/Lo Switch 


BN/BK 8 (BK) 


Left Directional Switch [27B] 
Radio Audio Control 


SWITCH . |PINK/ GREEN/ |BROWN/ |GRAY/ 
POSITION [WHITE BLUE BLACK GREEN 
«VOL хх 
X 
X 


AUDIO 
-VOL 


X 


x 


Left Hand Controls 


Figure 5-44. Handlebar PTT/Squelch Switch Circuit 


Table 5-47. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 


[24] Interconnect harness to left | 16-Place Molex (Gray) Inner fairing - left fairing support brace 
handlebar switches 


[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
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Handlebar, Passenger or Sidecar Switches Inoperative: Symptom 16 (Part 4 of 4) 


Continued from Handlebar 
Passenger or Sidecar Switches 


inoperative: (Part 3 of 4). 


(4) With key ON, check for voltage between terminals 
11 (-) and 15 (+) at Breakout Box. 
Is voltage within range for each function? 


Sidecar Sidecar 

Button Button Button 
No Press 2.13 2.48 
Mode 1.88 2.21 
PTT 1.66 1.94 
Tune (+) 1.33 1.67 
Volume (+) 0.90 1.33 
Tune (-) 0.55 0.89 
Volume (-) 0.33 0.54 


Inspect connectors 
[27], [53] and [197] 
for corrosion. 

Is corrosion present? 


Go to DTC B2014, 
Sidecar PTT/Mode 


YES | NO Switch Shorted Low. 
Clean or repair Replace 
connector. radio. 
6112 6101 


0.45-4.7V 5V Battery voltage 


Rep Disconnect connector [197]. Measure 
sidecar console continuity between terminal 15 on 
switch assembly. Breakout Box and terminal 3 on 
connector [197A] and also between 
5111 terminal 19 on Breakout Box and 
terminal 4 on connector [197A]. 
Is continuity present? 


Go to DTC B2013, 
Sidecar PTT/Mode 
Switch Shorted High. 


Replace sidecar Locate and 
console switch repair open on 
assembly (V/GY) or (BK/GN) 
| wire in harness. 
д 6113 
Confirm proper operation with no DTCs. Ios 
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CD Skipping: Symptom 17 


CD in good condition 
and properly formatted? 


Motorcycle equipped 
with CB/intercom? 


Install known good 
factory formatted CD. 


Turn off CB/Intercom. 
Is CD still skipping? 


YES 


YES 


Are handlebar risers 
contacting bottom of 
radio chassis? 


Possible audio interruptions 
caused by incoming CB or 
Intercom signals. 


NO 


Loosen radio chassis 


and realign to provide 
adequate clearance. 


6171 


Install radio Breakout Box HD- 47918. 
With ignition and radio ON, measure 
voltage drop between battery positive 
(+) and terminals 10 (-) and 20 (-). 
Is voltage drop greater than 0.5 Volts? 


YES 


[56] 


Locate and repair source of 
voltage drop between battery 
positive and connector [27B]. 


6172 


With ignition and radio ON, measure 
voltage drop between battery negative (-) 
and terminals 11 (+) and 19 (+). 

Is voltage drop greater than 0.5 Volts? 


Locate and repair source of 
voltage drop between battery 
negative and connector [27B]. 


Inspect front motor mount. 
Is front motor mount 
damaged or misaligned? 


6172 


YES 


Align or replace front 
motor mount. 


Confirm proper operation with no DTCs. 


Do exhaust system mounts 
allow muffler to isolate vibration 
(not putting exhaust in a bind)? 


ЕЕ 


6173 


МО 
(15) Correct exhaust 
mount alignment. 


fc02349_en 
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Hands-Free Phone Module Initial Diagnostics: Symptom 18 (Part 1 of 5) 


Can phone mode be 
enabled? 


Go to DTC U1306, Infotainment Bus 
Lost Communications With Hands- 
Free Phone Module. 


Able to pair phone 
with module? 


Go to Hands-Free Phone Module - 
Phone Not Pairing: Symptom 21 
(Part 5 of 5). 


Able to make/ 
receive phone 
calls on radio? 


[36] 


Is phone compatible? 
(See phone compatibility 
list on H-D Net.) 


Can they hear you? 


NO [ ves NO 
Go to No or Low Audio to Hands- ; ; 
Contact cellular provider Source compatible 
2 . 
Can you hear them? Free Phone Module: Symptom 21 technical service. phone. 
(Part 2 of 5). 
NO 
Does phone book Go to No or Low Audio to Hands- 
download completely? Free Phone Module: Symptom 21 
(Part 3 of 5). 
NO 
Name of phone service Some phones or sim cards 
provider displayed? do not support all features. 
YES 
Is signal strength displayed 
in upper right hand corner? 
System OK. 
Confirm proper operation with no DTCs. fc02350_en 
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Hands-Free Phone Module Initial Diagnostics: Symptom 18 (Part 2 of 5) 


Continued from Hands-Free Pohone 
Module Initial Diagnostics: Symtom 18 
(Part 1 of 5). Does phone icon appear on 
radio display when moding through bands? 


Go to No or Low Measure voltage at connector 
Audio From [194B] between (R/O) terminal 
Microphones: 1(+) and (BK/GN) terminal 2 (-). 
Symptom 10 Is battery voltage present? 
(Part 1 of 4). 


YES NO 
Measure voltage between connector Measure resistance at 
[194B] (Y/O) terminal 17 (-) and (Y/V) connector [194B], between (BK/ 


terminal 18 (+). GN) terminal 2 to ground. 
Does voltage measure 4 to 6 Volts? Is resistance less than 1.0 Ohm? 


[56] 


Replace hands- Connect Breakout Box HD- 
free phone module. | | 47918 to radio and harness in 
fairing. Measure continuity 
between terminal 17 on 
connector [194B] and terminal 
13 on [28], and also between 
terminal 18 on connector 
[194B] and terminal 14 on [28]. 
Is continuity present? 


Locate and repair open Locate and repair open 

on (R/O) wire between on (BK/GN) wire 

connector [194B] and between connector 
radio memory fuse. [194B] and ground. 


YES NO 


Locate and repair open 


R 
2. on (Y/O) or (Y/V) wire 
| between connectors 
[194B] and [28B]. 
Confirm proper operation with no DTCs. fc02351 en 
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em00394 [28B] (BK) 
> 
т REER 
Ultra 
Radio |22 ш++вк P&A Non-Ultra 
[28A] |зз Overlay Harness 
(For All Except FLHTCUI) 
++R 1 1 ++ В ни + +R 111 
++BK 2 2 BK Пи БК 
BK/GN Е 6 [1948] 
R/O B 3 R/O 9||9 R/O шшшшшшшшшшшш R/O 5 || 5 
BK/GN шеш 10] | 10 BK/GN EE BK/GN 6 || 6 
Ү/О 511 |11 ве Y/O вена үро 509 7 || 7 
<< Harness YN 12| |12 EE үл S YN Б 8 || 8 
[6B] [6A] -<<- -<<- 
(ВК) [184B] |184С) [187B] [187A] 
To CB Module 
(For All Except FLHTCUI) 
Main т 
[27В] Interconnect татава о 


Harness BK/GN 


R/O 


сс о 
АЦА вк — \ С 


To Radio Memory 


(154) [E Fuse 15 Amp 


(BK) 


Figure 5-45. Hands-Free Phone Circuit 


Table 5-48. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) Inner fairing - left side of radio 
ness 

[15] Main to interconnect harness | 4-Place Packard Inner fairing - right fairing bracket 

[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[187] Hands-free phone module  |12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
[194] Hands-free phone module |54-Place Amp Inside TourPak (left side) 
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Hands-Free Phone Module Initial Diagnostics: 


Continued from Hands-Free Phone 
Module Initial Diagnostics: Symptom 
18 (Part 1 of 5). Using mode switch, 
will radio enter Phone mode? 


Disconnect connector [28]. 
Install Breakout Box HD- 
47918. Measure AC Voltage 
on Breakout Box [28], 


Measure voltage at connector 
[194B] between (R/O) terminal 1 
(+) and (BK/GN) terminal 2 (-). 

Is battery voltage present? 


Symptom 18 (Part 3 of 5) 


between terminals 4 and 27. 
Is varying AC voltage (0-5 
VAC) present while voice 

prompt is responding? 


YES 


[56] 


| 
[36] 


Connect Breakout Box HD-47918 
to radio and harness in fairing. 
Measure continuity between 
terminal 8 on connector [194B] and 
terminal 4 [28], terminal 9 on 
connector [194B] and terminal 27 
[28]. 

Is continuity present? 


Replace 
radio. 


YES 


Measure voltage between 
connector [194B] (Y/O) terminal 
17 (-) and (Y/V) terminal 18 (+). 

Is voltage between 4 and 6V? 


Measure resistance at 
connector [194B], between 
(BK/GN) terminal 2 to ground. 
Is resistance less than 1.0 


Ohm? 


Locate and repair open 
on (BK/GN) wire 
between connector 
[194B] and ground. 


Locate and repair open 

on (R/O) wire between 

connector [194B] and 
radio memory fuse. 


Locate and repair open 
on (R) or (BK) wire 
between connectors 

[194B] and [28B]. 


Go to Hands-Free Phone 
Module Initial 


Diagnostics: Symptom 
18 (Part 4 of 5). 


Confirm proper operation with no DTCs. 


Replace hands-free 
phone module. 


Connect Breakout Box HD- 
47918 to radio and harness in 
fairing. Measure continuity 
between terminal 17 on 
connector [194B] and terminal 
13 on [28], and also between 
terminal 18 on connector 
[194B] and terminal 14 on [28]. 
Is continuity present? 


Locate and repair open 
on (Y/O) or (Y/V) wire 
between connectors 
[194B] and [28B]. 


YES 


Replace 
radio. 


fc02352 en 
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em00395 


[28B] (BK) 


oS 
[6B] [6A] Harness 
(BK) 


Interconnect 
[27B] Harness 
> 


-<<- 
[184B] [184A] 


Main 
Harness 


154] Tisel 
(BK) 


To CB Module (For All Except FLHTCUI) 


BKGNE C || C = — 
ВОЩА || А 


[1948] 
-< 
R/O EEE R/O 5 15 R/O EEE R/O 1 
BK/GN EZZZ BK/GN 6 |] 6 BK/GN EZEEE BK/GN 2 
Ү/О E—É Y IO 7/17 ER vio 
pe ҮЛ m үм EE5ISEEYN 


-<<- 
[187B] [187A] 


To Ground 


=== Radio Memory 
Fuse 15 Amp 


Hands 
Free 
Phone 
Module 
[194A] 
< 


Figure 5-46. Hands-Free Phone Circuit 


Table 5-49. FLHT/C/U Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 
[6] Audio to interconnect har- |6-Р!асе Deutsch (Black) Inner fairing - left side of radio 
ness 

[15] Main to interconnect harness | 4-Place Packard Inner fairing - right fairing bracket 

[27] Radio 23-Place Amp Inner fairing - back of radio (right side) 
[28] Radio 35-Place Amp Inner fairing - back of radio (left side) 
[187] Hands-free phone module  |12-Place Mini-Deutsch Inner fairing - top of radio (left side) 
[194] Hands-free phone module |54-Place Amp Inside TourPak (left side) 
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Hands-Free Phone Module Initial Diagnostics: Symptom 18 (Part 4 of 5) 


Continued from Hands-Free Phone Module Initial Diagnostics: 
Symptom 21 (Part 3 of 5). 


Measure continuity between terminals 4 and 27 on HD-47918 [28]. 
Is continuity present? 


YES NO 


Measure continuity between 
terminals 4 and 27 on HD- 
47918 [28] and ground. 


Locate and repair short 
between (R) and (BK) wires 
between connectors [194B] 


Is continuity present? and [28B]. 


Measure voltage 
between terminals 4 
and 27 on HD-47918 

[28] and ground. 

Is voltage greater 

than 9 Volts? 


Locate and repair 
short to ground on (R) 
or (BK) wires between 
connectors [194B] 
and [28B]. 


YES 


Replace hands free 
phone module. 


Locate and repair 
short to voltage on (R) 
or (BK) wires between 
connectors [194B] 
and [28B]. 


Confirm proper operation with no DTCs. fc02853 en 
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Hands-Free Phone Module Initial Diagnostics: Symptom 18 (Part 5 of 5) 


Continued from Hands-Free Phone Module Initial 
Diagnostics: Symptom 18 (Part 1 of 5). 
Is phone compatible? 
NOTE 
Check phone compatibility at Harley-Davidson web 
page or see dealer for listing. 


YES NO 


Hands-free (Bluetooth) 
enabled on phone? 


Obtain compatible 
phone. 


Enable hands-free 
(Bluetooth) on 
phone. 


Will phone locate hands- 
free phone module? 


System OK. Contact cell Replace hands free phone 
phone provider technical module antenna. 
support. Will phone locate hands 
free phone module? 


Replace hands-free 
phone module. 


System OK. 


Confirm proper operation with no DTCs. 
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ANTI-LOCK BRAKE SYSTEM (ABS) GENERAL 


INFORMATION 


ABS DESCRIPTION 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 
ABS 


The ABS module controls brake application under extreme 
stopping conditions in order to keep the wheels from slipping. 
When wheel slip is detected during a brake application, an 
ABS event occurs. The hydraulic pressure to the individual 
wheel is controlled to prevent slipping on that wheel. Specific 
valves and individual hydraulic lines are provided for each 
wheel. The ABS can decrease, hold, or increase fluid pressure 
to each brake. However, the ABS cannot increase hydraulic 
pressure above the pressure being transmitted by the master 
cylinder. 


During an ABS event, a series of rapid pulsations may be felt 
in either the front brake lever or rear brake pedal. These 
pulsations are caused by the rapid changes in position of the 
individual solenoid valves as the ABS responds to wheel speed 
sensor inputs and attempts to prevent wheel slip. These 
pulsations are present only during initialization and anti-lock 
braking. The pulsations stop when normal braking is resumed 
or when the vehicle comes to a stop. A ticking or popping noise 
may also be heard as the solenoid valves cycle rapidly. During 
anti-lock braking on dry pavement, intermittent chirping noises 
may be heard as the tires approach slipping. These noises and 
pulsations are considered normal during anti-lock operation. 


Vehicles equipped with ABS may be stopped by applying 
normal pressure to the brake pedal or lever. Brake operation 
during normal braking is no different then that of previous non- 
ABS systems. Maintaining a constant pressure on the brake 
pedal or lever provides the shortest stopping distance while 
maintaining vehicle stability. 


In addition to the normal brake system, the ABS consists of 
the following components. 


e See Figure 6-1. Electronic Control Unit (ECU): The ECU 
contains the motor relay, valve relay, system enable relay, 
and the solenoids. 


e See Figure 6-1. Hydraulic Control Unit (НСО): The НСО 
contains the four valves (an apply valve and release valve 
for each wheel), two pumps, pump motor, and accumu- 
lators. 


e See Figure 6-2. Front Wheel Speed Sensor. 
e See Figure 6-3. Rear Wheel Speed Sensor. 
e See Figure 6-4. ABS Diode Pack. 


When refering to the ECU and the HCU as a unit they are 
referred to as the ABS module. 


> у 
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NY A 7% 
Rear Wheel Speed Sensor connector 
ECU connector 
HCU 
ECU 


ote 


Figure 6-1. ABS Module 


` 


Figure 6-2. Front Wheel Speed Sensor 
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Figure 6-4. ABS Diode Pack 


Pressure Hold 


The ECU closes the apply valve and keeps the release valve 
closed in order to isolate the slipping wheel when wheel slip 
occurs. This holds the pressure steady on the brake so the 
hydraulic pressure does not increase or decrease. 


Pressure Decrease 


If a pressure hold does not correct the wheel slip condition, a 
pressure decrease occurs. The apply valve is closed and the 
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release valve is opened. The excess fluid is stored in the 
accumulator until the pump can return the fluid to the master 
cylinder or fluid reservoir. 


Pressure Increase 


After the wheel slip is corrected, a pressure increase occurs. 
The ECU increases the pressure to individual wheels during 
deceleration in order to reduce the speed of the wheel. The 
apply valve is opened and the release valve is closed. The 
increased pressure is delivered from the master cylinder and 
will not exceed the pressure from the master cylinder. 


Initialization Self-Test 


The ABS module performs one initialization self-test each 
ignition cycle. The ABS module verifies internal circuitry and 
the wheel speed sensor circuits. 


As part of the initialization self-test the ABS module also does 
a modular test. This test consists of energizing the actuators, 
and commanding the motor and solenoids on and off. The ABS 
module runs this test the first time the vehicle speed exceeds 
10 MPH (16 km/h) in an ignition cycle or when all the following 
conditions are met for the first time in an ignition cycle: 


* brake switch is not applied. 
* engine is above 500 RPM. 
e no ABS event present. 

• the system ECU is enabled. 


e the ABS system is not communicating with DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


ABS Indicator 


See Figure 6-5. The speedometer illuminates the ABS indicator 
when the following occurs: 


e the ECU detects an ABS disabling malfunction. The ECU 
sends a serial data message to the instrument requesting 
illumination. 


• the speedometer performs a bulb check. 


e the speedometer detects a loss of communication with 
the ECU. 


The ECU sends a message to the speedometer or tachometer 
(depending upon model) when a malfunction that disables ABS 
operation is detected. Depending on the fault the ABS indicator 
may stay on even after the malfunction is corrected. The 
indicator does not go off until the vehicle is operated at speeds 
greater than 10 MPH (16 km/h). It is important to verify that 
this is not the cause of an illuminated ABS indicator when no 
DTCs are set, before attempting to diagnose other possible 
causes. 
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Sixth gear indicator 

Check engine lamp 

Low fuel 

Battery 

Security lamp (key icon) 
Cruise enabled (if equipped) 
Pursuit (if equipped) 

ABS (if equipped) 


Figure 6-5. Instrument (Typical) 
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CODE TYPES 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


There are two types of DTCs; current and historic. If a DTC is 
stored, it can be read using either a computer based diagnostic 
package called DIGITAL TECHNICIAN II (Part No. HD-48650) 
or Speedometer Self-Diagnostics. See 6.2 SPEEDOMETER 
SELF-DIAGNOSTICS. 


NOTES 


* Speedometer self-diagnostics display both current and 
historic DTCs. To differentiate between current and historic 
DTCs, use a computer-based diagnostic package called 
DIGITAL TECHNICIAN II (Part No. HD-48650). 


* Al DTCs reside in the memory of ECM, 
TSM/TSSM/HFSM, speedometer, tachometer, or ABS 
module until the DTC is cleared using Speedometer Self- 


Diagnostics. See 6.2 SPEEDOMETER  SELF-DIA- 


GNOSTICS. 


* A historic DTC is also cleared after a total of 50 ignition 
cycles (start and run cycle) has elapsed. After the 50 
ignition cycle retention period, the DTC is automatically 
erased from memory providing no subsequent faults of 
the same type are detected in that period. 


Current 


Current DTCs are those which are present during the current 
ignition cycle. See the appropriate flowcharts for solutions. 


Historic 


If a particular problem happens to resolve itself, the active 
status problem is dropped and it becomes a historic rather than 
a current DTC. 


Historic DTCs are stored for 50 ignition cycles after any DTC 
was last set as current to assist in the diagnosis of intermittent 
faults. On the 50th cycle, the DTC clears itself. The security 
lamp only indicates the existence of historic DTCs for two 
ignition cycles. 


It is important to note that historic DTCs may also be present 
whenever the system indicates the existence of a current fault. 
See 6.1 ANTI-LOCK BRAKE SYSTEM (ABS) GENERAL 
INFORMATION, Multiple Trouble Codes if multiple DTCs are 
found. 


Diagnostic charts are designed for use with current DTCs and 
as a result they frequently suggest wire repair or part replace- 
ment. When diagnosing a historic DTC the charts can be helpful 
but should not lead to part replacement without verification the 
part is faulty. 


RETRIEVING DTCS 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


There are two levels of diagnostics: 


* The most sophisticated mode uses a computer-based 
diagnostic package called the DIGITAL TECHNICIAN 
| (Part No. HD-48650). 


“Тһе second mode requires using speedometer self-dia- 
gnostics. TSM/TSSM/HFSM, ABS, and ECM codes can 
be accessed and cleared. See 6.2 SPEEDOMETER SELF- 
DIAGNOSTICS for more information. 


MULTIPLE TROUBLE CODES 


While it is possible for more than one fault to occur and set 
more than one DTC, there are several conditions which may 
result in one fault setting multiple DTCs: 


Serial data codes (DTC U1300, U1301, U1016, U1097 and 
U1098) may be accompanied by other codes. Always correct 
the serial data codes before resolving the other codes. 
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SPEEDOMETER SELF-DIAGNOSTICS 6.2 


GENERAL 


The speedometer is capable of displaying and clearing 
speedometer, tachometer, TSM/HFSM, ABS, and ECM DTCs 
(diagnostic mode). 


DIAGNOSTICS 
Diagnostic Tips 


* For a quick check of speedometer function, perform a 
"WOW" test. For model specific instruments and ignition 


switches, see Figure 6-6 and Figure 6-7, respectively. 
While pressing the trip odometer reset switch, turn ignition 
switch to IGNITION. Background lighting should illuminate, 
gauge needles should sweep their full range of motion 
and indicator lamps controlled by the serial data bus 
(battery and check engine) should illuminate. 


If speedometer fails "WOW" test, check for battery, ground 
and accessory to speedometer. If any feature in the 
speedometer is non-functional, see 6.4 INITIAL DIA- 
GNOSTIC CHECK: ABS. 
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ҒІНТ, FLTR & ҒІНХ FLHR 
1. Speedometer 7. Check engine lamp 
2. Security lamp (key icon) 8. Battery discharge lamp 
3. Tachometer 9. Sixth gear lamp 
4. Cruise lamp 10. ABS lamp 
5. Odometer/trip odometer/clock 11. Pursuit lamp 
6. Low fuel warning lamp 


Figure 6-6. Instrument 
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9 смтом 
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ACCESS 
e 


1. All except FLHR models 
2. All FLHR models (cover shown closed) 
3. All FLHR models (cover shown open) 


Figure 6-7. Ignition Switch: Touring Models 


Diagnostic Notes 2. To clear DTCs for selected module, press trip odometer 
reset switch for more than 5 seconds when code is dis- 
played. This procedure clears all DTCs for selected 
module. 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. To exit diagnostic mode, turn ignition switch to OFF. 
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Speedometer Self-Diagnostics 


ignition switch to IGNITION. 


С) While holding trip odometer reset switch in, turn 


Make sure engine stop switch is in RUN position. 


reset switch. 


Release trip odometer 


Does “diag” appear? 


YES 


Press and release 
trip odometer reset 
switch. 
“PSSPtb” appears? 


"P" На: 


To choose TSM/ 
TSSM/HFSM, press 
and release trip 
odometer reset switch. 


"S" flashing. 


To choose 
speedometer, press 
and release the trip 

odometer reset switch. 


"SP" flashing. 


To choose tachometer, 
press and release trip 
odometer reset switch. 


To display DTCs for 
the ECM, press and 
hold trip odometer 
reset switch for more 
than 5 seconds. 


To display DTCs for 
TSM/TSSM/HFSM, 
press and trip 
odometer reset 
Switch for more than 
5 seconds. 


To display DTCs for 
speedometer, press 
and hold trip 
odometer reset 
Switch for more than 
5 seconds. 


"t' flashing. 


To choose ABS, press 
and release trip 


odometer reset switch. 


To display DTCs for 
tachometer, press 
and hold trip 
odometer reset 
Switch for more than 
5 seconds. 


"b" flashing. 


To choose ECM, press 


and release trip odometer 


reset switch. To exit, turn 
ignition switch to OFF. 


ABS (if equipped), 
press and hold trip 
odometer reset switc 
for more than 5 
seconds. 


To display DTCs for 


h 


See 2.2 INITIAL 
DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Device 
response? 


YES 


"none" displayed. 


Press and release 
trip odometer 
reset switch. Part 
number of module 
is displayed. 


Press and release trip odometer 


reset switch again to continue to 
next module. 
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NO 


DTC 
displayed. 


Press and release 
trip odometer reset 
Switch. 

Are more DTCs 


displayed? 


"no rsp" displayed. 
See applicable code from other 
modules. Models not equipped 
with a tachometer or ABS will 
display "no rsp" normally. 

If “no rsp” displayed on odometer 
on tachometer equipped vehicle, 
see 2.4 SPEEDOMETER/ 
TACHOMETER. 

If “no rsp” displayed on odometer 
on ABS equipped vehicle, see 
6.1 ANTI-LOCK BRAKE 
SYSTEM (ABS) GENERAL 
INFORMATION. 


ca 


“end” displayed. 

To clear all DTCs for selected 
module press and hold trip 
odometer reset switch for more 
than 5 seconds. 

If DTCs are not to be cleared, 
press and release trip odometer 
reset switch. Part number of 
module is displayed. 


к 
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BREAKOUT BOX: ABS 


GENERAL 
PART NUMBER TOOL NAME 
HD-48642 BREAKOUT BOX 


The BREAKOUT BOX (Part No. HD-48642) connects to the 
ABS module connector [166]. Used in conjunction with a 
DVOM, it allows circuit diagnosis of wiring harness and connec- 
tions without having to probe with sharp objects. See Figure 6-8 
for ECU location. 


NOTE 
See wiring diagrams for ABS terminal functions. 


INSTALLATION 


PART NUMBER 
HD-46601 
HD48642 


TOOL NAME 
INSTRUMENT HARNESS ADAPTERS 
BREAKOUT BOX 


1. Press latch on connector [166B]. 


2. Connect INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601) to connectors [166A] and [166B]. 


3. Attach BREAKOUT BOX (Part No. HD48642) to con- 


nectors. 
4. Attach connectors from BREAKOUT BOX (Part 
No. HD48642) to INSTRUMENT HARNESS 


ADAPTERS (Part No. HD-46601). 


т 
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Rear Wheel Speed Sensor connector 


1. 

2. ECU connector 

3. HCU 

4. ECU 

Figure 6-8. ABS Module 

REMOVAL 
PART NUMBER TOOL NAME 
HD-46601 INSTRUMENT HARNESS ADAPTERS 
HD-48642 BREAKOUT BOX 


1. Detach connectors from BREAKOUT BOX (Part No. HD- 
48642) to INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601). 


2. Detach INSTRUMENT HARNESS ADAPTERS (Part 


No. HD-46601) from connectors [166A] and [166B]. 


3. Install connector [166B] to ABS module. 
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INITIAL DIAGNOSTIC CHECK: ABS 


6.4 


GENERAL 
PART NUMBER TOOL NAME 
HD-48642 BREAKOUT BOX 


To locate faulty circuits or other system problems, follow the 
diagnostic flowcharts and tests in this section. For a systematic 
approach, always begin with 6.4 INITIAL DIAGNOSTIC 
CHECK: ABS, Initial Diagnostics. Read the general information 
and then work your way through the flowchart box by box. 


Diagnostic Notes 


If anumbered circle appears adjacent to a flowchart box, then 
more information is offered in the diagnostic notes. Many dia- 
gnostic notes contain supplemental information, descriptions 
of various diagnostic tools or references to other parts of the 
manual where information on the location and removal of 
components may be obtained. 


Circuit Diagram/Wire Harness Connector 
Table 


When working through a flowchart, refer to the illustrations, 
the associated circuit diagram and the wire harness connector 
table as necessary. The wire harness connector table for each 
circuit diagram identifies the connector number, description, 
type and general location. 


In order to perform most diagnostic routines, a BREAKOUT 
BOX (Part No. HD-48642) and a DVOM are required. See 
6.3 BREAKOUT BOX: ABS. 


To perform the circuit checks with any degree of efficiency, a 
familiarity with the various wire connectors is also necessary. 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 


INITIAL DIAGNOSTICS 
Diagnostic Tips 


* |f speedometer reads "No Response" with the ignition 
switch turned to IGNITION (engine stop switch at RUN 
with the engine off), check data link for an open or short 
to ground between DLC [91A] terminal 3 and ECM, 
TSM/TSSM/HFSM, speedometer connector or tachometer 
(if equipped) connector. See 3.10 INITIAL DIAGNOSTIC 
CHECK: TSM/HFSM. 


e Check for an open data test terminal between data link 
connector [91A] terminal 3 and ECM. With ignition switch 
turned to IGNITION, serial data bus voltage should be 
typically 0.6-0.8 Volts. The range of acceptable operation 
is 0-7.0 Volts. 


* If speedometer reads BUS Er (serial data bus error), refer 
to flowcharts in 4.5 INITIAL DIAGNOSTIC CHECK: EFI. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1.. Compare engine behavior to symptom tables in 4.5 INI- 
TIAL DIAGNOSTIC CHECK: EFI. 


All ABS DTCs are listed in Table 6-1. 


Table 6-1. ABS Diagnostic Trouble Codes (DTCs) and Fault Conditions 


DTC RANKING FAULT CONDITION SOLUTION 
C0562 18 Device voltage low 6.6 DTC C0562 
C0563 19 System voltage high 6.7 DTC C0563 
C1014 10 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1017 17 Pump motor power circuit open|6.8 DTC C1017 
fault 
C1018 16 Pump motor ground high resist- 6.9 DTC C1018 
ance fault 
C1021 22 Front wheel speed sensor 6.10 DTC C1021, C1023 
equals 0 
C1023 23 Rear wheel speed sensor 6.10 DTC C1021, C1023 
equals 0 
C1025 24 Front wheel speed signal inter- |6.11 DTC C1025, C1027, C1206, C1208 
mittent 
C1027 25 Rear wheel speed signal inter- |6.11 DTC C1025, C1027, C1206, C1208 
mittent 
C1032 20 Front wheel speed sensor circuit | 6.12 DTC C1032, C1034 
open or shorted 
C1034 21 Rear wheel speed sensor circuit | 6.12 DTC C1032, C1034 
open or shorted 
C1042 11 Pump motor open 6.13 DTC C1042 
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Table 6-1. ABS Diagnostic Trouble Codes (DTCs) and Fault Conditions 


DTC RANKING FAULT CONDITION SOLUTION 

C1043 12 Pump motor stalled 6.14 DTC C1043 
C1055 1 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1056 2 ECU internal fault 6.23 DTC C1014, C1055-C 1066, C1118, C1121 
C1057 3 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1061 4 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1062 4 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1065 6 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1066 7 ECU internal fault 6.23 DTC C1014, C1055-C 1066, C1118, C1121 
C1094 28 Front brake switch always оп |6.15 ОТС C1094 
C1095 29 Front brake switch open 6.16 DTC C1095 
C1118 8 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1121 9 ECU internal fault 6.23 DTC C1014, C1055-C1066, C1118, C1121 
C1151 33 Front wheel release too long 6.17 ОТС C1151 
C1153 34 Rear wheel release too long |6.18 DTC C1153 
C1158 15 Calibration programming 6.19 DTC C1158 

required 
C1206 26 Wheel speed sensor frequency [6.11 ОТС C1025, C1027, C1206, C1208 

out of range 
C1208 27 Wheel speed sensor frequency |6.11 ОТС C1025, C1027, C1206, C1208 

out of range 
C1212 32 Front or rear brake not applied |6.20 DTC C1212 

with decel 
C1214 30 Rear brake switch always on |6.21 DTC C1214 
C1216 31 Rear brake switch open 6.22 DIC C1216 
U1300 13 Serial data low 6.24 DTC U1300, U1301 OR BUS ER 
U1301 14 Serial data open/high 6.24 DTC U1300, U1301 OR BUS ER 

Other Diagnostic Trouble Codes (DTCs) PES Module (TSSM) or Hands-Free Security Module 


See 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM for any 
DTCs related to the Turn Signal Module (TSM), Turn Signal See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs 
related to the ECM. 
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Battery Fuse 
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908] 1809 ] 12 5 7 39A] 
Battery | 1 || 1 kev/ev 54 5 8 
Ignition | 2 || 2 E GY S Е S 
Serial Data | 3 || 3 F LGN/V E 
n 
Speedometer 
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z z 
9 9 
1 = 1 
[78B] |. 69 [1668] | [ 9 Data Link 
onnector 
Ground |12 ||12 B BK/GN АМ — | [166A] ^ | 9 
TSM/HSFM ] 8 8 Гг” 2 | Ground 
7 8 8 LGN/V = З | Serial Data 
GY mil 4 | Power 
ECM ABS Module > 
[91A] 
GND 1 
Figure 6-9. Diagnostic Check 
Table 6-2. Wire Harness Connectors 
NO. DESCRIPTION TYPE LOCATION 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[39] Speedometer 12-place Packard FLHT/C/U - inner fairing (back of speedometer) 
FLTR - under bezel (back of speedometer) 
[78] ECM 73-place Packard Under seat 
[91] DLC 4-place Deutsch Under left side cover 
[166] ABS module 20-place Molex Under right side cover 
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Diagnostic Check 


Does engine start? 


Starts and Starts, then Cranks, but Engine will not 
runs. stalls. will not start. crank. 


See 1.2 STARTING SYSTEM 
DIAGNOSIS. 


See 4.11 STARTS THEN | See 4.9 ENGINE CRANKS 
Check for DTCs. 
Are any DTCs found? STALLS. BUT WILL NOT START. 


Is speedometer YES Is “None” 
functional? Displayed? 


YES [№ | 


© No codes displayed. For 
Refer to applicable DTC priority Go to Chapter 2 symptoms that may not See 2.11 
chart. DTCs are listed by priority. р i set DTCs, refer to Table DTC B1008. 


2-1. 
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ABS INDICATOR DIAGNOSTICS 6.5 


ABS INDICATOR ALWAYS ON OR serial data message to the instrument in order to command 
INOPERATIVE the indicator on or off. 
Circuit Description 


See Figure 6-10. The instrument illuminates the ABS indicator 
by supplying ground to the lamp. The ABS module sends a 
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FLHT, РЕТА & FLHX FLHR 
1. Speedometer 7. Check engine lamp 
2. Security lamp (key icon) 8. Battery discharge lamp 
3. Tachometer 9. Sixth gear lamp 
4. Cruise lamp 10. ABS lamp 
5. Odometer/trip odometer/clock 11. Pursuit lamp 
6. Low fuel warning lamp 


Figure 6-10. Instrument 


Diagnostic Tips 


The malfunction must be present during diagnosis in order to 
prevent unnecessary parts replacement. 
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Figure 6-11. ABS Schematic 
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Table 6-3. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness |16-place Molex (black) FLHT/C/U/X - inner fairing - right radio support 
bracket 
FLTR - inner fairing right side below radio 
[5] MAXIFUSE 2-place Packard Under left side cover 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[20] Console harness 16-place Molex FLHR - under seat 
[22] Interconnect to right handlebar | 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing support 
switches brace 
FLTR - inner fairing left radio bracket 
FLHR - inside headlamp nacelle 
[33] Ignition switch 3-place Packard FLHT/C/U/X, FLTR - front of ignition switch 
housing 
FLHR - Under console 
[39] Speedometer 12-place Packard FLHT/C/U - inner fairing (back of speedometer) 
FLTR - under bezel (back of soeedometer) 
FLHR - under console (back of speedometer) 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[93] Tail/stop lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender light harness to |6-place Multilock Circuit board under tail lamp assembly 
circuit board 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of tachometer) 
FLTR - under bezel (back of tachometer) 
[121] Rear brake light switch Spade terminals Bottom of rear frame downtube (right side) 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above left side lower fork bracket 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS module 
mount 
[201] ABS diode pack 4-place Deutsch Under left side cover 
[222] Main to ignition harness 4-place Packard FLHR - rear of fuel tank 
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HOME 


ABS Indicator Always On or Inoperative 


Verify the vehicle is equipped with 
ABS and has the appropriate 
speedometer. Check for DTCs. 
Any ABS DTCs present? 


Refer to appropriate 
diagnostic table. 


YES 


57 


Perform a "WOW" test. Refer to 2.3 


SPEEDOMETER SELF-DIAGNOSTICS. 
Does the ABS lamp function properly during 


the WOW test? 


Inspect (LGN/V) between terminal 9 of 
connector [166B] and terminal 2 of 
connector [108B] (connector [39B] on 
FLHR) for an open. 

Open condition present? 


Repair open in (LGN/V) between 
terminal 9 of connector [166B] and 
terminal 2 of connector [108B] 
(connector [39B] on FLHR). 


57 


Refer to 2.3 
SPEEDOMETER 
SELF-DIAGNOSTICS. 


Replace ABS ECU. 


1с02244 еп 
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HOME 


DTC C0562 


6.6 


DTC C0562: DEVICE VOLTAGE LOW 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the voltage level available for system 
operation. A low voltage condition prevents the system from 
operating properly. 


Conditions for Running the DTC 


Ignition voltage is greater than 6.5 Volts and the vehicle speed 
is above 5 MPH (8 km/h). 


Conditions for Setting the DTC 
One of the following conditions exists for at least 0.72 seconds: 


* during initialization or when the system is active the system 
voltage is below 9.0 Volts. 


e the system voltage drops below 10.5 Volts with the system 
enabled and the pump not running. 


* the ignition voltage is below 8.7 Volts. 


* battery voltage is below 8.7 Volts with vehicle speed above 
5 MPH (8 km/h) and engine speed above 500 RPM. 
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Action Taken When the DTC Sets 
. ABS is disabled. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 
e charging system malfunction. 


* excessive battery draw and/or extended idling in heavy 
traffic. 


e aweak battery. 


*  afaulty system ground. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Theignition circuit between wire harness connector [166B] 
and ABS connector [166A] consists of all the circuitry back 
to and including the ignition switch. 
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Figure 6-12. ABS Power and Ground Schematic 
Table 6-4. Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 
[33] Ignition switch 3-place Packard Front of ignition switch housing 
FLHR - under console 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of 
tachometer) 
FLTR - instrument bezel (under tacho- 
meter) 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC C0562 


Install Breakout Box (HD-48642). Turn the ignition switch 
to IGNITION. Using a DVOM test for voltage from 
terminal 20 to ground and terminal 10 to ground 

Is the voltage above 10.5V on both terminals? 


YES 


Test the ignition circuit 
terminal 19 for voltage. 


Test battery circuit terminals 10 and 20 
of Breakout Box for high resistance. 


Is voltage above 10.5V? Is high resistance present? 


Repair battery and 


Test the ground circuits at Repair high Repair high charging system. 
terminals 1 and 11 for high resistance in resistance in Refer to 1.7 
resistance or an open. ignition circuit. appropriate CHARGING 


Is high resistance or open circuit. 


present? 


SYSTEM. 


Repair high resistance Clear the DTC. Operate the system 
or open condition on within conditions for running the DTC. 
ground circuits. Does the DTC reset? 


Replace ABS ECU. 


NO 
Refer to Diagnostic Tips. 


Clear DTCs using speedometer self-diagnostics. 
| See 2.3 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. fc02245_en 
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HOME 


DTC C0563 


6.7 


DTC C0563: DEVICE VOLTAGE HIGH 


PART NUMBER TOOL NAME 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the system voltage level. If the 
voltage level is too high, damage may result to the system. 
When the ABS module detects a high voltage condition, it dis- 
ables the ABS. 


Conditions for Running the DTC 

Ignition voltage is greater than 6.5 Volts. 

Conditions for Setting the DTC 

One of the following conditions exists for at least 0.72 seconds: 


* when the system is active the system voltage is above 
18.0 Volts. 


e ignition voltage is above 18.0 Volts. 


Action Taken When the DTC Sets 
. ABS is disabled. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 
Diagnostic Tips 


This fault could be caused by an overcharging condition with 
either the vehicle's charging system or an external charging 
System. 
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Figure 6-13. ABS Power and Ground Schematic 
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Table 6-5. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 
[33] Ignition switch 3-place Packard Front of ignition switch housing 
FLHR - under console 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of 
tachometer) 
FLTR - instrument bezel (under tacho- 
meter) 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC C0563 


Install Breakout Box (HD-48642). Start and run the engine at 
approximately 2000 RPM. Using a DVOM, test for voltage at the battery 
circuits at terminals 10 and 20 and the ignition circuit at terminal 19 
Is the voltage above 18.0V? 


YES NO 


Test and repair charging Clear the DTC. Operate the system 
system. Refer to 1.7 within conditions for running the DTC. 
CHARGING SYSTEM. Does the DTC reset? 


YES | NO 


Replace the ABS 
ECU. 


Clear DTCs using speedometer self-diagnostics. 
| See 6.2 SPEEDOMETER SELF-DIAGNOSTICS. 
/ Confirm proper operation with no check engine lamp. fc02246 en 


Refer to Diagnostic Tips. 
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DTC C1017 


6.8 


DTC C1017: PUMP MOTOR POWER CIRCUIT 
OPEN FAULT 


PART NUMBER TOOL NAME 
HD-48642 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


See Figure 6-14. The ABS module monitors the internal relay 
for the pump motor along with the power circuit going to it. 


ed01285 (2) 


Pump motor connector (ECU) 
Solenoids 

Pump motor 

Valves 

Pump motor connector (HCU) 


mRONMZ 


Figure 6-14. ECU and HCU Pump Motor Connectors 


Conditions for Running the DTC 


* The system is enabled and the system voltage is above 
10.5 Volts. 


* The ignition voltage is between 8.7-18.0 Volts. 
Conditions for Setting the DTC 
The DTC sets if any of the following conditions exist: 


e Тһе voltage across the pump is below 8.0 Volts for 0.2 
Seconds. 


* The battery voltage to the pump is less than 8.84 Volts. 


* The pump relay coil is not shorted to battery or open. 


6-22 2009 Touring Diagnostics: ABS 


Action Taken When the DTC Sets 
* ABS is disabled. 


* Тһе ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


HOME 


Diagnostic Tips 


The following conditions are possible causes for this fault: 


high resistance or open pump motor battery circuit. 


internal ECU pump relay fault. 


battery or charging malfunction. 


Diagnostic Notes 
Each reference number below correlates to a circled number 


on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-48642) between 
wire harness connector [166B] and ABS connector [166A]. 


ed01552 


IGNITION 
e 


ACCESS 
ө 


1. All except FLHR models 


2. All FLHR models (cover shown closed) 
3. All FLHR models (cover shown open) 


Figure 6-15. Ignition Switch: Touring Models 


Table 6-6. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 
[33] Ignition switch 3-place Packard Front of ignition switch housing 
FLHR - under console 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of 
tachometer) 
FLTR - instrument bezel (under tacho- 
meter) 
[166] ABS module 20-place Molex Under right side cover 
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HOME 


DTC C1017 


Test the charging system for proper 
operation. Refer to 1.7 Charging System. 


Inspect the ABS motor 30 Amp fuse. 
Is the fuse good? 


YES NO 


С) Install Breakout Box. Using a Inspect for short to ground in 
DVOM, test the battery circuit at battery circuit terminal 20. 
terminal 20. Did you find and correct the 


Is battery voltage present? condition? 


YES NO YES NO 


Repair open in battery Replace the 30 Amp 
Верасе ABS EGU. circuit terminal 20. ABS motor fuse. Replace:ABS ECU; 


1с02247 еп 
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DTC C1018 


6.9 


DTC C1018: PUMP MOTOR GROUND HIGH 
RESISTANCE FAULT 


PART NUMBER TOOL NAME 
HD-48642 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


See Figure 6-16. The ABS module monitors the internal pump 
motor and the circuit supplying ground to the pump motor. 


ed01285 


Pump motor connector (ECU) 
Solenoids 

Pump motor 

Valves 

Pump motor connector (HCU) 
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Figure 6-16. ECU and HCU Pump Motor Connectors 


Conditions for Running the DTC 
* ignition voltage is between 8.7-18.0 Volts. 


* System is enabled. 


Conditions for Setting the DTC 


The DTC sets if the following conditions exist when the pump 
motor is commanded off. 


* System voltage is between 8.0-18.0 Volts. 


* voltage at the low side of the pump is greater than 1.7 
Volts. 


The DTC sets if the following conditions exist when the pump 
is commanded on. 


* System voltage is between 10.0-18.0 Volts. 
* voltage across the pump motor is less than 8.4 Volts. 


* voltage at the high side of the pump motor is greater than 
8.84 Volts. 


Action Taken When the DTC Sets 
* ABS is disabled. 


* ABS indicator is illuminated. 
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HOME 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 
* pump motor ground circuit has high resistance or open. 


* battery or charging malfunction. 


Diagnostic Test 


1. 


Disconnect ECU harness connector [166B] from the ECU 
connector [166A], and connect BREAKOUT BOX (Part 
No. HD-48642). 


With a DVOM, check for continuity to ground on terminal 
11. 


If continuity is present, replace ABS ECU. 


If continuity is not present, locate and repair open circuit 
between terminal 11 and ground. 
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Figure 6-17. ABS Power and Ground Schematic 
Table 6-7. Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[5] MAXIFUSE 2-place Packard Under left side cover 
[33] Ignition switch 3-place Packard Front of ignition switch housing 
FLHR - under console 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
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Table 6-7. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of 
tachometer) 
FLTR - instrument bezel (under tacho- 
meter) 

[166] ABS module 20-place Molex Under right side cover 
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DTC C1021, C1023 


6.10 


DTC C1021, C1023: WHEEL SPEED SENSOR 
EQUALS ZERO (FRONT OR REAR) 


TOOL NAME 
DIGITAL TECHNICIAN II 


PART NUMBER 
HD-48650 


Circuit Description 


The active wheel speed sensor is supplied system voltage from 
the ABS module. The sensor then returns a 7 mA or 14 mA 
signal back to the ABS module. 


Conditions for Running the DTC 

* ignition voltage is greater than 6.5 Volts. 

e the ABS is inactive. 

* the brake is not pressed. 

* there are no wheel speed sensor circuit malfunctions. 


* vehicle must be driven above 10 MPH (16 km/h) for 20 
seconds without a brake input. 


Conditions for Setting the DTC 


DTC C1021 sets if the following conditions exist for over 20 
Seconds: 


* the front wheel speed equals 0 MPH (0 km/h). 
e the rear wheel speed is greater than 10 MPH (16 km/h). 


* the difference between the two wheel speeds is greater 
than 11 MPH (18 km/h). 
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DTC C1023 sets if the following conditions exist for over 20 
seconds. 


* the rear wheel speed equals 0 MPH (0 km/h). 
e the front wheel speed is greater than 10 MPH (16 km/h). 


* the difference between the two wheel speeds is greater 
than 11 MPH (18 km/h). 


Action Taken When the DTC Sets 
* . ABS module disables the ABS. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 
* internal sensor fault. 


* spinning up the rear wheel over 10 MPH (16 km/h) with 
the vehicle in a stationary position for an extended period 
of time (dynamometer). 
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Figure 6-18. Wheel Speed Sensor Schematic 
Table 6-8. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above lower fork bracket (left side) 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS 
mount 


2009 Touring Diagnostics: ABS 6-29 


HOME 


DTCs C1021 (Front) and C1023 (Rear) 


NOTE 
This code may occur if the vehicle experiences an abnormal amount of 
wheel slippage due to slippery conditions under launch or intentional front or 
rear wheel spin (dynamometer testing). 


Are any other wheel speed 
DTCs present? 


Refer to highest priority 
DTC diagnostics and 
repair it first. 


Clear the DTC. Operate the system in 
the conditions for running the DTC. 


Did the DTC reset? 


Replace appropriate Refer to 
bearing assembly and Diagnostic Tips. 
wheel speed sensor. 


Clear DTCs using speedometer self-diagnostics. 
See 6.2 SPEEDOMETER SELF-DIAGNOSTICS. 
/ Confirm proper operation with no check engine lamp. 
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HOME 


DTC C1025, C1027, C1206, C1208 


6.11 


DTC C1025, C1027, C1206, C1208: WHEEL 
SPEED SIGNAL INTERMITTENT OR 
FREQUENCY OUT OF RANGE 


PART NUMBER TOOL NAME 
HD-48642 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The active wheel speed sensor is supplied system voltage from 
the ABS module. The sensor then returns a 7 mA or 14 mA 
signal back to the ABS module. 


Conditions for Running the DTC 
* ignition voltage is greater than 6.5 Volts. 
* the brake is not pressed. 


* there are no front or rear wheel speed sensor circuit mal- 
functions. 


Conditions for Setting the DTC 
The DTC sets if the following conditions exist. 


e the ABS module detects a rapid variation in the wheel 
speed. The wheel speed changes by 12 MPH (20 km/h) 
or more in 0.01 second. The change must occur three 
times with no more than 0.2 seconds between occur- 
rences. 


* the frequency of the wheel speed input goes above 2.5 
kHz for 20 milliseconds. 


Action Taken When the DTC Sets 
* . ABS module disables the ABS. 


*  ABSindicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 

* external or internal wheel speed circuit intermittent open. 
*  mismatched or improperly sized tires. 

* electrical noise on the wheel speed wires. 

* worn suspension components. 

* rough terrain. 


If the fault only occurs in moist conditions (such as rain, snow, 
or vehicle wash) inspect the wheel speed sensor and wiring 
for signs of water intrusion. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. A possible cause of the DTC is electrical noise on the 
wheel speed sensor wire harness. Electrical noise could 
result from the wheel speed sensor wires being routed too 
close to high energy ignition system components, such 
as spark plug wires. 


2. Connect BREAKOUT BOX (Part No. HD-48642) between 
wire harness connector [166B] and ABS connector [166A]. 
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Figure 6-19. Wheel Speed Sensor Schematic 
Table 6-9. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above lower fork bracket (left side) 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS 
mount 
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DTCs C1025, C1027, C1206, and C1208, 


Inspect vehicle for accessories that may cause 
electrical interference with the wheel speed sensors. 
Is electrical interference present? 


YES 


Remove or relocate 
interference. 


Repair connections 
and circuits. 


[36] 


Inspect for loose or damaged connections 
on wheel speed sensor circuits. 
Were poor connections found? 


Clear DTC. Operate vehicle under 
conditions for running DTC. 
Does DTC reset? 


Connect ABS Breakout Box. Turn ignition switch to 
IGNITION. Start engine and wait 10 seconds for ABS to 
complete initialization test. While wiggling harness check 


for voltage at connector [166B] terminal 18 to ground 
(front wheel) or terminal 7 to ground (rear wheel). 
Does voltage drop out intermittently? 


| YES 


Repair open 
in circu 


Inspect for worn or damaged 
suspension components. 
Were damaged or worn 
components found? 


YES 
Replace needed 
components. 


\ Clear DTCs using speedometer self-diagnostics. 
See 6.2 SPEEDOMETER SELF-DIAGNOSTICS. 


Confirm proper operation with no check engine lamp. 


[36] 


Replace the appropriate 


bearing assembly and 
wheel speed sensor. 
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HOME 


DTC C1032, C1034 


6.12 


DTC C1032, C1034: WHEEL SPEED SENSOR 
CIRCUIT OPEN OR SHORTED (FRONT OR 
REAR) 


PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48642 BREAKOUT BOX 

HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The active wheel speed sensor is supplied system voltage from 
the ABS module. The sensor then returns a 7 mA or 14 mA 
signal back to the ABS module. 


Conditions for Running the DTC 
* ignition voltage is greater than 6.5 Volts. 


* there are no front or rear wheel speed sensor circuit mal- 
functions. 


Conditions for Setting the DTC 
The DTC sets if the following conditions exist: 


* Short to ground on either the high or low side circuits of 
the front wheel speed sensor. 


* open on either the high or low side circuits of the front 
wheel speed sensor. 


e short to voltage on the low side causing the voltage to go 
above 0.79 Volts. 


* wheel speed sensor open. 
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Action Taken When the DTC Sets 
* . ABS module disables the ABS. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 
*  openin either of the front wheel speed sensor circuits. 


* short to ground in either of the front wheel speed sensor 
wires. 


* front wheel speed sensor open. 
* front wheel speed circuit low shorted to battery. 


If the fault only occurs in moist conditions (such as rain, snow, 
or vehicle wash) inspect the wheel speed sensor and wiring 
for signs of water intrusion. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B) with gray male probes and patch cords. 


2. Connect BREAKOUT BOX (Part No. HD-48642) between 
wire harness connector [166B] and ABS connector [166A]. 


em00158 
= E ABS 
8 2 98 Module 
88 Bg 
7 8 17 18 v [166A] 
7 8 17 18 Y [1668] 
ГЕ HW 
oz ш > 
ш @ a = 
a Ш Е [11] 
> í a > 
md в & 
E | uu 
[168B] Д | B. ^ | ^ в | A [1678] 
[168A] ^ Гв А A B |^ [167A] 
& c c & 
Rear Front 
Wheel Wheel 
Speed Speed 
Sensor /) À 4 , Sensor 
Figure 6-20. Wheel Speed Sensor Schematic 
Table 6-10. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above lower fork bracket (left side) 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS 


mount 
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HOME 


DTCs C1032 and C1034 (Part 1 of 4) 


Clear the DTC. Operate the system in 


the conditions for running the DTC. 
Did the DTC reset? 


YES 


Did DTC C1032 reset? 


C1032 set. 


Connect ABS Breakout Box. Turn ignition switch to IGNITION with the 
engine stop switch in the RUN position. Start engine and wait 10 
seconds for ABS module to complete initialization test. Measure 

voltage at connector [166B] terminal 18 at Breakout Box 

Is voltage below 0.5V? 


Oe 


Disconnect ABS module [166] from the 
Breakout Box. Test connector [166B] terminal 
17 for short to ground and terminal 18 for short 
to ground at Breakout Box. 


NO 
Refer to Diagnostic Tips. 


Go to DTCs C1032 and 
C1034 (Part 3 of 4). 


Go to DTCs C1032 and 
C1034 (Part 2 of 4). 


Is a short to ground present? 


Disconnect front wheel speed sensor. 
Test connector [166B] terminals 17 and 
18 at Breakout Box for short to ground. 

Is a short to ground present? 


Disconnect front wheel speed sensor. Test 
for an open between connector [166B] 
terminal 17 and connector [167B] terminal A 
Is an open present? 


ПЕШЕНЕ НЕШЕ 
YES (мо | 


Replace front 
wheel speed 
sensor. 


Repair short to 
ground. 


Repair open in 
front wheel speed 


sensor high circuit. 


Test for an open between 
connector [166B] terminal 18 and 
connector [167B] terminal B. 

Is an open present? 


YES 


Repair open in 
front wheel speed 


Replace front 


wheel speed 
sensor low circuit. sensor. 


Clear DTCs using speedometer self-diagnostics. See 6.2 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 
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HOME 


DTCs C1032 and C1034 (Part 2 of 4) 


Continued from DTCs C1032 and C1034 
(Part 1 of 4). 


Disconnect ABS module from the Breakout Box. Test 
connector [166B] terminals 17 and 18 at Breakout Box 
for short to voltage. 

Is a short to voltage present? 


YES NO 
Disconnect front wheel speed sensor. Test Disconnect front wheel speed sensor. 
for short to voltage at connector [166B] Test connector [166B] terminals 17 and 
terminal 17 and Breakout Box terminal 18. 18 at Breakout Box for continuity. 
Is a short to voltage present? Is continuity present? 


YES YES 


Repair short to Replace front Repair short in Test for continuity from 
voltage in wheel speed front wheel speed terminal A to terminal B at 
appropriate circuit. sensor. sensor wires. connector [167A]. 
Is continuity present? 


Replace front Replace ABS 


ECU. 


wheel speed 
sensor. 
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HOME 


DTCs C1032 and C103 


4 (Part 3 of 4) 


(2) Continued from DTCs C1032 and C1034 
(Part 1 of 4). 


Connect ABS Breakout Box. Turn ignition switch to IGNITION with 
the engine stop switch in the RUN position. Wait 10 seconds for 
ABS module to complete initialization test. Measure voltage at 
connector [166B] terminals 7 at Breakout Box 
Is voltage below 0.5V? 


ШІН 


Disconnect ABS module from the Breakout 

Box. Test connector [166B] terminals 7 and 8 Go to DTCs C1032 and 
at Breakout Box for short to ground. C1034 (Part 4 of 4). 

Is a short to ground present? 


YES 


Is a short to 


Disconnect rear wheel speed 
sensor. Test connector 
[166B] terminals 7 and 8 at 
Breakout Box for short to 
ground. 


Disconnect rear wheel speed 
sensor. Test for an open 
between connector [166B] 
terminal 8 and connector 
[167B] terminal A. 
Is an open present? 


ground present? 


YES NO 


Repair short to 
ground in 
appropriate circuit. 


Repair open in rear Test for an open between 
wheel speed connector [166B] terminal 
sensor high circuit. 7 and connector [167B] 
terminal B. 
Is an open present? 


Replace rear 
wheel speed 
sensor. 


Repair open in rear Replace rear 
wheel speed wheel speed 
sensor low circuit. sensor. 
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HOME 


DTCs C1032 and C1034 (Part 4 of 4) 


Continued from DTCs C1032 and C1034 (Part 3 of 4). 


Disconnect ABS module from the Breakout Box. Test connector [166B] terminals 7 and 8 at 
Breakout Box for short to voltage. 
Is a short to voltage present? 


Disconnect rear wheel speed 

sensor. Test connector [166B] 

terminals 7 and 8 at Breakout 
Box for short to voltage. 

Is a short to voltage present? 


Disconnect rear wheel speed 
sensor. Test connector [166B] 
terminals 7 and 8 at Breakout 
Box for continuity. 
Is continuity present? 


Repair short to 


voltage in 
appropriate circuit. 


Replace rear 
wheel speed 
sensor. 


Test for continuity across 
terminals A and B at 
connector [168A]. 

Is continuity present? 


Repair short in 
rear wheel speed 
sensor wires. 


Replace rear wheel 
Speed sensor. 


Replace ABS 
ECU. 
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DTC C1042 


6.13 


DTC C1042: PUMP MOTOR OPEN 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


Circuit Description 


See Figure 6-21. The pump motor is located in the HCU portion 
of the ABS module. Power is supplied through an internal pump 


motor relay when the ignition is turned on. The ECU monitors 
pump motor feedback voltage after activation to detect a stalled 
or binding pump motor. 


ed01285 


Pump motor connector (ECU) 
Solenoids 

Pump motor 

Valves 

Pump motor connector (HCU) 


e a 


Figure 6-21. ECU and HCU Pump Motor Connectors 


Conditions for Running the DTC 

e ignition voltage is between 8.7-18.0 Volts. 

* System voltage is between 8.0-18.0 Volts. 

* System is enabled. 

*  thepump motor has been commanded off for 2.4 seconds. 
Conditions for Setting the DTC 


The DTC sets if the current did not exceed 15.6 Amps within 
0.1 seconds of switching the pump motor on. 


Action Taken When the DTC Sets 
. ABS is disabled. 


* _ ABS indicator is illuminated. 
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Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 
* open or high resistance at the pump motor connector. 
* open or high resistance in the pump motor windings. 

Diagnostic Procedure 


If this code exists, clear the code. Operate the system under 
conditions for running the DTC and if it resets replace the ABS 
Module. 


DTC C1043 


6.14 


DTC C1043: PUMP MOTOR STALLED 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


See Figure 6-22. The pump motor is located in the HCU portion 
of the ABS module. Power is supplied through an internal pump 


motor relay when the ignition is turned on. The ECU monitors 
pump motor feedback voltage after activation to detect a stalled 
or binding pump motor. 


ed01285 


Pump motor connector (ECU) 
Solenoids 

Pump motor 

Valves 

Pump motor connector (HCU) 


т > озю: 


Figure 6-22. ECU and HCU Pump Motor Connectors 


Conditions for Running the DTC 

* ignition voltage is greater than 6.5 Volts. 

* System voltage is between 8.0-18.0 Volts. 

* System is enabled. 

* pump motor has been commanded on for 0.3 seconds. 
Conditions for Setting the DTC 

The DTC sets if the following conditions exist: 

* pump takes less than 0.03 seconds to spin down. 


* current exceeds 15.6 amps within 0.33 mS of switching 
the pump motor on. 


Action Taken When the DTC Sets 
* ABS is disabled. 

* ABS indicator is illuminated. 
Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 
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HOME 


Diagnostic Tips 


The following conditions are possible causes for this fault: 


* high side of the pump motor is shorted to ground. 


* high or low resistance in the pump motor windings. 
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* pump motor is seized or requires excessive torque to spin. 


Diagnostic Procedure 


If this code exists, clear the code. Operate the system under 
conditions for running the code and if it resets replace the ABS 
module. 


HOME 


DTC C1094 


6.15 


DTC C1094: FRONT BRAKE SWITCH 
ALWAYS ON 


PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the front brake switch input. When 
the brake lever is applied the ABS module receives voltage on 
the front brake switch circuit. The ABS module uses this signal 
to enhance ABS operation. 


Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 
Conditions for Setting the DTC 


The DTC sets if all of the following conditions exist for two 
seconds: 


e ЕСО sees a front brake input. 
* vehicle speed exceeds 25 MPH (40 km/h). 


* vehicle acceleration 5 MPH/second (8 
Кт/һ/весопа). 


exceeds 


Action Taken When the DTC Sets 


No action is taken when this code is set. The ABS indicator 
does not illuminate and the ABS is still active. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 


* Short to voltage between the front brake switch and the 
ECU. 


* front brake switch stuck closed or applied during acceler- 
ation. 


* internal front brake sensing malfunction. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B) with gray male probes and patch cords. 
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Figure 6-23. Brake Switches Schematic 
Table 6-11. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) FLHT/C/U/X - inner fairing - right radio 
support bracket 
FLTR - inner fairing right side below 
radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[22] Interconnect to right handlebar 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing 
switches support brace 
FLTR - inner fairing left side radio 
bracket 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[78] ECM 73-place Delphi Under seat 
[93] Tail/Stop lamp 4-place Multilock Circuit board under tail lamp assembly 


6-44 2009 Touring Diagnostics: ABS 


Table 6-11. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[94] Rear fender light harness to circuit 6-place Multilock Circuit board under tail lamp assembly 
board 

[121] Rear brake switch Spade terminals Lower right side behind exhaust 

[166] ABS module 20-place Behind right side cover 

[201] ABS diode pack 4-place Behind left side cover 
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HOME 


DTC C1094 


Clear the DTC. Operate the system in 
the conditions for running the DTC. 
Did the DTC reset? 


YES 


Disconnect connector [166]. Test for voltage 
on terminal 13 of connector [166B]. 
Is voltage present? 


Refer to 
Diagnostic Tips. 


Disconnect connector [22]. Test for voltage 
on terminal 2 of connector [22B]. 
Is voltage present? 


Replace ABS 
ECU. 


Repair short to 
voltage. 


Replace front 
brake switch. 


Clear DTCs using speedometer self-diagnostics. 
See 6.2 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 
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HOME 


DTC C1095 


6.16 


DTC C1095: FRONT BRAKE SWITCH OPEN 


TOOL NAME 
DIGITAL TECHNICIAN II 


PART NUMBER 
HD-48650 


Circuit Description 


The ABS module monitors the front brake switch input. When 
the brake lever is applied the ABS module receives voltage on 
the front brake switch circuit. The ABS module uses this signal 
to enhance ABS operation. 


Conditions for Running the DTC 
* ignition voltage is greater than 6.5 Volts. 


* rear brake switch is not closed (brake applied). 


Conditions for Setting the DTC 


The DTC sets if all of the following conditions exist for 2 
seconds: 


* . ABS module detects an open in the front brake input cir- 
cuit. 


* ABS module detects an open in the ground circuit to the 
front brake switch. 


Action Taken When the DTC Sets 


No action is taken when this code is set. The ABS indicator 
does not illuminate and the ABS is still active. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 
e anopenin the front brake input circuit. 

* open coil in the brake lamp relay. 

* ground path to the brake lamp is open. 


* internal ABS module problem in the front brake circuitry. 
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Figure 6-24. Brake Switches Schematic 
Table 6-12. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) FLHT/C/U/X - inner fairing - right radio 
support bracket 
FLTR - inner fairing right side below 
radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[22] Interconnect to right handlebar 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing 
switches support brace 
FLTR - inner fairing left side radio 
bracket 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[78] ECM 73-place Delphi Under seat 
[93] Tail/Stop lamp 4-place Multilock Circuit board under tail lamp assembly 
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Table 6-12. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[94] Rear fender light harness to circuit 6-place Multilock Circuit board under tail lamp assembly 
board 

[121] Rear brake switch Spade terminals Lower right side behind exhaust 

[166] ABS module 20-place Behind right side cover 

[201] ABS diode pack 4-place Behind left side cover 
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HOME 


DTC C1095 


Clear the DTC. Operate the system under 
the conditions for running the DTC. 
Did the DTC reset? 


NO 
Connect ABS Breakout Box. Turn the ignition 
switch to the IGNITION position. Refer to 
Measure voltage at terminal 13 of Breakout Box. Diagnostic Tips. 


Is voltage greater than 2.0V? 


YES 


Disconnect front stop lamp switch 
connector [22]. Measure voltage 
at terminal 13 of Breakout Box. 
Is voltage greater than 2.0V? 


Apply front brake switch. Measure 
voltage drop from terminal 10 to 
terminal 13 of the Breakout Box. 

Is voltage drop greater than 2.0V? 


Disconnect ABS 
diode pack connector 
[201]. Measure 


voltage at terminal 13 
of Breakout Box. 
Is voltage greater 
than 2.0V? 


Disconnect front stop lamp switch 


connector [22]. Jumper terminal 1 and 
terminal 2 of connector [22B]. Measure 
voltage drop from terminal 10 to 
terminal 13 of the Breakout Box. 
Is voltage drop greater than 2.0V? 


Replace front 
stop lamp 
switch. 


Locate and repair 
short to voltage on 
(R/BN) front brake 
input circuit. 


е 


While performing wiggle test 
measure voltage drop from 
terminal 10 to terminal 13 of 
the Breakout Box. 

Is voltage drop greater than 
2.0V? 


[36] 
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Replace Disconnect ABS diode pack Locate and repair 
ABS diode connector [201]. Measure voltage Replace front high resistance Repl ABS 
pack. drop from terminal 10 to terminal stop lamp short to ground on E 
13 of Breakout Box. switch. (R/BN) front brake 5 
Is voltage drop greater than 1.0V? input circuit. 
YES NO | 
Locate and repair high 
resistance short to Replace ABS 
ground on (R/BN) front diode pack. 
brake input circuit. 
Clear DTCs using speedometer self-diagnostics. See 6.2 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 
fc02255_en 


HOME 


DTC C1151 


6.17 


DTC C1151: FRONT WHEEL RELEASE TOO 
LONG 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module activates the valve relay to supply voltage to 
the valve solenoids. This voltage is referred to as the system 
voltage. The ABS module microprocessor activates individual 
valve solenoids by grounding the valve solenoid control circuits. 


Figure 6-25. Front Wheel Speed Sensor 


Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 
Conditions for Setting the DTC 

The DTC sets if all of the following conditions exist. 


e ABS is commanding a pressure release from the front 
wheel release valve. 


* front wheel speed is below З MPH (5 km/h) for more than 
one second. 


Action Taken When the DTC Sets 
* ABS is disabled. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 
* an intermittent wheel speed sensor. 

e . wheel speed sensor equals 0 MPH (0 km/h). 

* internal ECU problem in the release solenoid. 

* internal problem in the HCU. 

* brake lines reversed on the HCU inlet and outlet ports. 


e a stuck or seized caliper or bald tires could contribute to 
this code setting. 
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Figure 6-26. Wheel Speed Sensor Schematic 


Table 6-13. FLHX, FLHT/C/U Connector Locations 


NO. 


DESCRIPTION 


TYPE 


LOCATION 


[166] 


ABS module 


20-place Molex 


Under right side cover 


[167] 


Front wheel speed sensor 


2-place Packard 


Above lower fork bracket (left side) 


[168] 


Rear wheel speed sensor 


2-place Packard 


Under right side cover, rear of ABS 
mount 
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HOME 


DTC C1151 


Check for DTCs. 
Are any front wheel speed 
sensor DTCs currently set? 


Inspect brake lines at the ABS 
module for proper installation. 
Are the lines installed properly? 


[36] 


Correctly install 
brake lines. 


Go to appropriate 


DTC chart. 


Replace ABS 
ECU. 


Clear DTCs using speedometer self-diagnostics. See 6.2 
| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 1с02256 еп 
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DTC C1153 


6.18 


DTC C1153: REAR WHEEL RELEASE TOO 
LONG 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module activates the valve relay to supply voltage to 
the valve solenoids. This voltage is referred to as the system 
voltage. The ABS module microprocessor activates individual 
valve solenoids by grounding the valve solenoid control circuits. 


ed01295 


Figure 6-27. Rear Wheel Speed Sensor 
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Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 
Conditions for Setting the DTC 

The DTC sets if all of the following conditions exist: 


* ABS is commanding a pressure release from the rear 
wheel release valve. 


* rear wheel speed is below 3 MPH (5 km/h) for more than 
one second. 


Action Taken When the DTC Sets 
* ABS is disabled. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 
* an intermittent wheel speed sensor. 

* . wheel speed sensor equals 0 MPH (0 km/h). 

* internal ECU problem in the release solenoid. 

* internal problem in the HCU. 

* brake lines reversed on the HCU inlet and outlet ports. 


e Stuck or seized caliper or bald tires. 
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[168A] ^ Гв А A B |^ [167A] 
& c c & 
Rear Front 
Wheel Wheel 
Speed Speed 
Sensor /) À 4 , Sensor 
Figure 6-28. Wheel Speed Sensor Schematic 
Table 6-14. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above lower fork bracket (left side) 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS 


mount 
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HOME 


DTC C1153 


Check for DTCs. 
Are any rear wheel speed 
sensor DTCs currently set? 


YES 
Go to appropriate 
DTC chart. 


YES 


Replace ABS 
ECU. 


Clear DTCs using speedometer self-diagnostics. See 6.2 
-| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
// operation with no check engine lamp. 


Inspect brake lines at the ABS 
module for proper installation. 
Are the lines installed properly? 


Correctly install 
brake lines. 


fc02257 en 
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HOME 


DTC C1158 


6.19 


DTC C1158: CALIBRATION PROGRAMMING 
REQUIRED 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ECU is calibrated to maximize ABS performance. If the 
correct calibration is not in the module the ABS may not perform 
correctly. 


Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 


Conditions for Setting the DTC 


The ABS module determines final calibration is not completed. 


Action Taken When the DTC Sets 
. ABS is disabled. 


* ABS indicator is illuminated. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with DIGITAL TECHNICIAN II (Part No. HD- 
48650). This code may be set whenever an ABS module is 
replaced. The code on the new module has to be cleared using 
DIGITAL TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 
e ЕСО that is not calibrated correctly or has an internal fault. 


* all replacement ABS modules have this DTC set. 
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Figure 6-29. ABS Schematic 


Table 6-15. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness |16-place Molex (black) FLHT/C/U/X - inner fairing - right radio support 
bracket 
FLTR - inner fairing right side below radio 
[5] MAXIFUSE 2-place Packard Under left side cover 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[20] Console harness 16-place Molex FLHR - under seat 
[22] Interconnect to right handlebar | 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing support 
switches brace 
FLTR - inner fairing left radio bracket 
FLHR - inside headlamp nacelle 
[33] Ignition switch 3-place Packard FLHT/C/U/X, FLTR - front of ignition switch 
housing 
FLHR - Under console 
[39] Speedometer 12-place Packard FLHT/C/U - inner fairing (back of speedometer) 
FLTR - under bezel (back of soeedometer) 
FLHR - under console (back of speedometer) 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[93] Tail/stop lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender light harness to |6-place Multilock Circuit board under tail lamp assembly 
circuit board 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of tachometer) 
FLTR - under bezel (back of tachometer) 
[121] Rear brake light switch Spade terminals Bottom of rear frame downtube (right side) 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above left side lower fork bracket 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS module 
mount 
[201] ABS diode pack 4-place Deutsch Under left side cover 
[222] Main to ignition harness 4-place Packard FLHR - rear of fuel tank 
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HOME 


DTC C1158 


Clear the DTC. Operate the 
the conditions for running 


ABS under 
the DTC. 


Does the DTC reset? 


Using Digital Technician attempt 


to calibrate the ECU. 
Clear the DTC. 


Refer to 
Diagnostic Tips. 


Does the DTC reset? 


YES 


Replace ABS ECU. Calibration complete. 


SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 
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Clear DTCs using speedometer self-diagnostics. See 6.2 


fc02258 en 


HOME 


DTC C1212 


6.20 


DTC C1212: FRONT OR REAR BRAKE NOT 
APPLIED WITH DECEL 


PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the front and rear brake switch 
inputs through terminals 13 and 3. This allows the ABS to 
determine if the brake is being applied or not when a wheel is 
decelerating. 


Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 
Conditions for Setting the DTC 


The DTC sets if the following conditions exist. The first four 
conditions have to occur twice. 


* — front or rear brake is not applied. 
* no current ABS event in progress. 
* vehicle speed exceeds 15 MPH (24 km/h). 


* vehicle decelerates at a rate greater than 5 MPH (8 km/h) 
per second for more than two seconds. 


* vehicle speed drops below 15 MPH (24 km/h). 


Action Taken When the DTC Sets 


No action is taken when this code is set. The ABS indicator 
does not illuminate and the ABS is still active. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 


e Aa short or open on the brake switch input circuits to the 
ABS module. 


*  downshifting up a steep hill without using the brakes con- 
secutive times could cause this code. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B) with gray male probes and patch cords. 
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Figure 6-30. Brake Switches Schematic 
Table 6-16. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) FLHT/C/U/X - inner fairing - right radio 
support bracket 
FLTR - inner fairing right side below 
radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[22] Interconnect to right handlebar 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing 
switches support brace 
FLTR - inner fairing left side radio 
bracket 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[78] ECM 73-place Delphi Under seat 
[93] Tail/Stop lamp 4-place Multilock Circuit board under tail lamp assembly 
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Table 6-16. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[94] Rear fender light harness to circuit 6-place Multilock Circuit board under tail lamp assembly 
board 

[121] Rear brake switch Spade terminals Lower right side behind exhaust 

[166] ABS module 20-place Behind right side cover 

[201] ABS diode pack 4-place Behind left side cover 
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HOME 


DTC C1212 


Clear the DTC. Operate the system under 


the conditions for running the DTC. 
Did the DTC reset? 


Disconnect connector [166]. Apply front and rear stop lamp 
switch. Test for voltage on terminal 13 to ground and terminal 
3 of connector [166B]. 

Is voltage present at both terminals? 


Refer to 
Diagnostic Tips. 


Replace ABS ECU. Is voltage present on terminal 3? 
YES NO 


Disconnect connector [22]. Test Press the rear brake pedal. 
terminal 1 connector [22B] for voltage. Does the stop lamp illuminate? 
Is voltage present? 


[ No 


Disconnect rear stop lamp 
Switch. Press rear brake 
pedal and test for continuity 


Connect jumper wire from terminal 1 
to terminal 2 of connector [22B]. 
Does the stop lamp illuminate? 


— 1l ww 


| YES | МО 


Replace front Repair open in YES 
stop lamp switch. (R/BN) wire. 


Turn the ignition switch Replace rear stop 
IGNITION. Test terminal 1 of lamp switch. 
connector [121B] for voltage. 


Is voltage present? 


Repair open in 


rear brake input 
circuit terminal 3 
of connector 
[166B]. 


between connector [121A] 
terminals 1 and 2. 
Is continuity present? 


№ | 


Repair open in 
(O/W) wire. 


Repair open in 
(PK/BN) wire. 


Clear DTCs using speedometer self diagnostics. 
See 6.2 SPEEDOMETER SELF DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. fc02259_en 
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HOME 


DTC C1214 


6.21 


DTC C1214: REAR BRAKE SWITCH 
ALWAYS ON 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the rear brake switch input. When 
the brake pedal is applied the ABS module receives voltage 
on the rear brake switch circuit. The ABS module uses this 
signal to enhance ABS operation. 


Conditions for Running the DTC 


Ignition voltage is greater than 6.5 Volts. 


Conditions for Setting the DTC 


The DTC sets if all of the following conditions exist for 2 
seconds: 

* АВ module sees a rear brake input. 

e vehicle speed exceeds 25 MPH (40 km/h). 

5 MPH/second (8 


* vehicle acceleration exceeds 


km/h/second). 


Action Taken When the DTC Sets 


No action is taken when this code is set. The ABS indicator 
does not illuminate and the ABS is still active. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ABS module automatically clears the historic DTC when 
a current DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 
The following conditions are possible causes for this fault: 


* Short to voltage between the rear brake switch and the 
ABS module. 


*  rearbrake switch stuck closed or applied during accelera- 
tion. 


* internal rear brake sensing malfunction. 
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Figure 6-31. Brake Switches Schematic 
Table 6-17. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) FLHT/C/U/X - inner fairing - right radio 
support bracket 
FLTR - inner fairing right side below 
radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[22] Interconnect to right handlebar 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing 
switches support brace 
FLTR - inner fairing left side radio 
bracket 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[78] ECM 73-place Delphi Under seat 
[93] Tail/Stop lamp 4-place Multilock Circuit board under tail lamp assembly 
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Table 6-17. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[94] Rear fender light harness to circuit 6-place Multilock Circuit board under tail lamp assembly 
board 

[121] Rear brake switch Spade terminals Lower right side behind exhaust 

[166] ABS module 20-place Behind right side cover 

[201] ABS diode pack 4-place Behind left side cover 
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HOME 


DTC C1214 


Clear the DTC. Operate the system in 
the conditions for running the DTC. 
Did the DTC reset? 


Disconnect connector [166]. Test for voltage 
on terminal 3 of connector [166B]. 
Is voltage present? 


Refer to 
Diagnostic Tips. 


Disconnect connector [121-1]. Test for 
voltage on terminal 1 of connector [121-1B]. 
Is voltage present? 


Replace ABS 
ECU. 


Replace rear 
brake switch. 


Repair short to 
voltage. 


Clear DTCs using speedometer self-diagnostics. See 6.2 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 


operation with no check engine lamp. fc02260_en 
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HOME 


DTC C1216 


6.22 


DTC C1216: REAR BRAKE SWITCH OPEN 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the rear brake switch input. When 
the brake pedal is applied the ABS module receives voltage 
on the rear brake switch circuit. The ABS module uses this 
signal to enhance ABS operation. 


Conditions for Running the DTC 
e ignition voltage is greater than 6.5 Volts. 
* front brake switch is not closed (brake applied). 


Conditions for Setting the DTC 


The DTC sets if all of the following conditions exist for 2 
seconds: 


* . ABS module detects an open in the rear brake input circuit. 


* ABS module detects an open in the ground circuit to the 
rear brake switch. 


Action Taken When the DTC Sets 


No action is taken when this code is set. The ABS indicator 
does not illuminate and the ABS is still active. 


Conditions for Clearing the DTC 


The condition for the DTC is no longer present and the DTC 
has been cleared with either a "WOW" test or DIGITAL 
TECHNICIAN II (Part No. HD-48650). 


The ECU automatically clears the historic DTC when a current 
DTC is not detected in 50 consecutive drive cycles. 


Diagnostic Tips 

The following conditions are possible causes for this fault: 

* open or loose connection in the rear brake input circuit. 
* аі brake lamps are open or burned out. 

* ground path to the brake lamps is open. 


* internal ABS module problem in the rear brake input cir- 
cuitry. 
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Figure 6-32. Brake Switches Schematic 
Table 6-18. FLHX, FLHT/C/U Connector Locations 
NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) FLHT/C/U/X - inner fairing - right radio 
support bracket 
FLTR - inner fairing right side below 
radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[22] Interconnect to right handlebar 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing 
switches support brace 
FLTR - inner fairing left side radio 
bracket 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[78] ECM 73-place Delphi Under seat 
[93] Tail/Stop lamp 4-place Multilock Circuit board under tail lamp assembly 


6-70 2009 Touring Diagnostics: ABS 


Table 6-18. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[94] Rear fender light harness to circuit 6-place Multilock Circuit board under tail lamp assembly 
board 

[121] Rear brake switch Spade terminals Lower right side behind exhaust 

[166] ABS module 20-place Behind right side cover 

[201] ABS diode pack 4-place Behind left side cover 
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HOME 


DTC C1216 


the conditions for running the DTC. 
Did the DTC reset? 


Clear the DTC. Operate the system under 


switch to IGNITION. Measure voltage at 
terminal 3 of Breakout Box. 
Is voltage greater than 2.0V? 


Connect ABS Breakout Box. Turn the ignition 


Refer to 
Diagnostic Tips. 


YES 


NO 


Disconnect rear stop lamp switch 
connector [22]. Measure voltage at 
terminal 3 of Breakout Box. 
Is voltage greater than 2.0V? 


YES 


Apply rear brake switch. Measure 
voltage drop from terminal 10 to 
terminal 3 of the Breakout Box. 

Is voltage drop greater than 2.0V? 


Disconnect ABS diode pack Replace rear Disconnect rear stop lamp switch 
connector [201]. Measure stop lamp connector [121-1] and connector [121- 
voltage at terminal 3 of Switch. 2]. Jumper the two connectors together. 


Breakout Box. 
Is voltage greater than 
2.0V? 


Measure voltage drop from terminal 10 
to terminal 3 of the Breakout Box. 
Is voltage drop greater than 2.0V? 


YES 


Disconnect ABS diode pack 
connector [201]. Measure 
voltage drop from terminal 10 to 
terminal 3 of Breakout Box. 

Is voltage drop greater than 
1.0V? 


Locate and repair 
short to voltage on 
(PK/BN) rear 
brake input circuit. 


Replace 
ABS diode 
pack. 


Locate and repair high 
resistance short to 
ground on (PK/BN) rear 

brake input circuit. 


Replace ABS 
diode pack. 


, Clear DTCs using speedometer self-diagnostics. See 6.2 
| SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
7/ operation with no check engine lamp. 
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Replace rear 
stop lamp 


Switch. 


While performing wiggle test 
measure voltage drop from 
terminal 10 to terminal 3 of 

the Breakout Box. 

Is voltage drop greater than 

2.0V? 


Locate and repair high 
resistance short to Replace 
ground on (PK/BN) ABS ECU. 
rear brake input circuit. 
fc02261_en 


HOME 


DTC C1014, C1055-C1066, C1118, C1121 


6.23 


DTC C1014, C1055-C 1066, C1118, C1121: 
ECU INTERNAL FAULT 


PART NUMBER TOOL NAME 


HD-48650 DIGITAL TECHNICIAN II 


Circuit Description 


The ABS module monitors the voltage level available for system 
operation. A low voltage condition prevents the system from 
operating properly. The ABS module also performs several 
self-tests for internal problems which may affect proper opera- 
tion. 


Conditions for Running the DTC 
Ignition voltage is greater than 6.5 Volts. 
Conditions for Setting the DTC 

The ABS module detects an internal malfunction. 


Action Taken When the DTC Sets 
. ABS is disabled. 


* _ ABS indicator is illuminated. 


Conditions for Clearing the DTC 


Certain conditions that may cause this DTC to set cannot be 
cleared. Other conditions that may cause this DTC to set may 
be cleared, at least temporarily, with either a "WOW" test or 
DIGITAL TECHNICIAN II (Part No. HD-48650). 


Diagnostic Tips 

The following conditions are possible causes for this fault: 
* internal system malfunction. 

e faulty system voltage supply to the module. 

e faulty system ground. 

Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. The ignition circuit consists of all the circuitry back to and 
including the ignition switch. 


2009 Touring Diagnostics: ABS 6-73 


em00156 MAXIFUSE ПЕ [77B] [77A] 
40 Amp Е << тт 
5В BK шш 2 [2 jo вк шшщ Voltage Electronic 
BA y | ==] Regulator Hydraulic Control Unit (ECU) 
Control Unit 
BK rr R R (HCU) 
[ 1 о 1 1 | Pump Motor Supply 
| MEE ? IGN «АЕ A Pump 
=; OFF ВВ Motor) 
ACC Aep E 2 || 2 | Pump Motor Ground 
Ignition >> 
Battery “Switch [33А] 1338] [64-2] 
ABS Motor 
Fuse 
30 Amp 
1D 
" — € 20 | Battery (Motor) 
O See Appendix B R/V ша 10 | | 10 Battery 
олу Main Harness $ Gy GY maj 19 | | 19 | Ignition 
Гг" РК/ВМ Раде 1 ОҒЗ 
[121-28] A] 1 1 JA [121-18] Front 
= E ows 5 || 5 pow ows || 1 o/w Stop 
[121-2A] 4 1] 114М121-1А| Lamp 
Switch 
= one -<<- R/BN M 2 || 2 jum R/BN 
а E09 MC 
Switch | Switch (Excep ) [228] [22А] 
PK/BN шш 3 || 3 | Rear Brake Input 
R/BN ша 13 | | 13 | Front Brake Input 
See Appendix B Main «| сми, 
uw > g speedometer Harness Page 1 Of 3 = 
amm 
c c rca 
-H Hmm Serial Data | 2 || 2 көму? |[2 iow СОМУ = 9 || 9 | Serial Data 
ABS [4 3 2 1} A [201B] du E 
iode 201A 
pack EXER Qi АІ [39А] [39B] 
Y x BK/V шш 18 | | 18 | Front Wheel Speed Sensor Low 
BK/BE ЕШ 17 | 17 | Front Wheel Speed Sensor High 
BE/BN шн 8 || 8 | Rear Wheel Speed Sensor High 
ВЕЛ ш 7 || 7 | Rear Wheel Speed Sensor Low 
[167B] Å A [168B] 
[167A] N s д Гл в | ^168А] 2 | А [1088] 
+ 2 108A] 
E 
oO 
5 = 
e c 5 
$ 
n 
Tachometer 
б 
Front pA 
Wheel BK EE 1 1 | Ground 
Speed 
Sensor 
BK E 11 || 11 | Ground (Motor) 
Circuit Board 
<< 
Bess 4 33 ME R/Y [166B] [166A] 
5 BK шше || 6 4 || 4 а BK 
See Appendix B Ss 2 > — "T 
Main Harness ; ee Appendix 
Page 1 Of 3 [7А] [78] [948] [94А] [93A]T93B] К ^P Ges ск mnt Main Harness 
Page 1 Of 3 
GND 1A 


6-74 2009 Touring Diagnostics: ABS 


Figure 6-33. ABS Schematic 


Table 6-19. Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness |16-place Molex (black) FLHT/C/U/X - inner fairing - right radio support 
bracket 
FLTR - inner fairing right side below radio 
[5] MAXIFUSE 2-place Packard Under left side cover 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[20] Console harness 16-place Molex FLHR - under seat 
[22] Interconnect to right handlebar | 12-place Molex (black) FLHT/C/U/X - inner fairing - right fairing support 
switches brace 
FLTR - inner fairing left radio bracket 
FLHR - inside headlamp nacelle 
[33] Ignition switch 3-place Packard FLHT/C/U/X, FLTR - front of ignition switch 
housing 
FLHR - Under console 
[39] Speedometer 12-place Packard FLHT/C/U - inner fairing (back of speedometer) 
FLTR - under bezel (back of soeedometer) 
FLHR - under console (back of speedometer) 
[64-1] Fuse block Packard Under left side cover 
[64-2] Fuse block Packard Under left side cover 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[93] Tail/stop lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender light harness to |6-place Multilock Circuit board under tail lamp assembly 
circuit board 
[108] Tachometer 12-place Packard FLHT/C/U/X - inner fairing (back of tachometer) 
FLTR - under bezel (back of tachometer) 
[121] Rear brake light switch Spade terminals Bottom of rear frame downtube (right side) 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Packard Above left side lower fork bracket 
[168] Rear wheel speed sensor 2-place Packard Under right side cover, rear of ABS module 
mount 
[201] ABS diode pack 4-place Deutsch Under left side cover 
[222] Main to ignition harness 4-place Packard FLHR - rear of fuel tank 
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DTCs C1014, C1055 through C1066, C1118, and C1121 


YES 


Test the ignition circuit 
terminal 19 for voltage. 
Is voltage above 10.5V? 


Install ABS Breakout Box. Turn the ignition switch to 
IGNITION. Using a DVOM, test for voltage at the 


battery circuits at terminals 20 and 10 
Is the voltage above 10.5V? 


Test the ground circuits at 
terminals 1 and 11 for high 
resistance or an open. 
Is high resistance or open 
present? 


Repair high 
resistance in 
ignition circuit. 


Repair high 
resistance or open 
condition on 
ground circuits. 
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Replace ABS ECU. 


Clear DTCs using speedometer self-diagnostics. See 6.2 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. 


Test battery circuit terminals 10 
and 20 for high resistance. 
Is high resistance present? 


Repair circuit. 


Repair battery and 
charging system. 
Refer to 1.7 
CHARGING 


SYSTEM. 


fc02262_en 


HOME 


DTC U1300, U1301 OR BUS ER 6.24 


DIAGNOSTICS 


The typical serial data voltage range is zero (inactive) to 7 Volts 
(active). Due to the short pulse, voltage is much lower on a 
DVOM. In analog mode, a DVOM reading serial data shows 
continuous voltage when active, typically 0.6-0.8 Volts. The 
range for acceptable operations is 0-7.0 Volts. 


ed02982 


1. Terminal 2: ground (BK/GN) 
2. Terminal 3: serial data (LGN/V) 
3. Terminal 4: power (GY) 


Figure 6-34. Data Link Connector 


Diagnostic Tips 


e If serial data is shorted, these DTCs automatically cause 
the check engine lamp to illuminate. The odometer reads 
BUS Er in this condition. 


e DTCs P1009 and P1010 may accompany DTCs U1300 
and U1301. 


Diagnostic Notes 


If a U1300, U1301 or BUS Er is present, perform diagnostic 
procedures listed in 4.11 STARTS, THEN STALLS. 
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NOTES 
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AMP MULTILOCK CONNECTORS 


AMP MULTILOCK CONNECTOR REPAIR 


PART NUMBER TOOL NAME 
HD-41609 AMP MULTILOCK CRIMPER 
TT600-3 SNAP-ON PICK 

General 


AMP Multilock connectors are found between wire harnesses 
and component wiring and may be either floating or anchored 
to the frame with attachment clips. 


See Figure A-1. Attachment clips (1) on the pin housings are 
fitted to T-studs on the motorcycle frame. The T-studs identify 
OE connector locations. To maintain serviceability, always 
return connectors to OE locations after service. 

Obtain the necessary tools to repair the connector and ter- 
minals. 


NOTE 


For terminal crimping use 
CRIMPER (Part No. HD-41609). 


Separating Pin and Socket Housings 


1. If necessary, slide connector attachment clip T-stud to the 
large end of the opening. 


the АМР MULTILOCK 


2. See Figure A-1. Depress the release button (2) on the 
socket terminal side of the connector and pull the socket 
housing (3) out of the pin housing (4). 


Mating Pin and Socket Housings 
1. Hold the housings to match wire color to wire color. 


2. Insert the socket housing into the pin housing until it snaps 
in place. 


3. If OE location is a T-stud, fit large opening end of attach- 
ment clip over T-stud and slide connector to engage T- 
stud to small end of opening. 


sm00002 


Attachment clip 
Release button 


1 
2. 

3. Socket housing 
4. Pin housing 


Figure A-1. AMP Multilock Connector 


Removing Terminals from Housing 


1. See Figure A-2. Bend back the latch (1) to free one end 
of secondary lock (2) then repeat on the opposite end. 
Hinge the secondary lock outward. 


2. Look in the terminal side of the connector (opposite the 
secondary lock) and note the cavity next to each terminal. 


3. Insert a pick or pin into the terminal cavity until it stops. 


NOTE 
If socket/pin terminal tool is not available, a push pin/safety pin 
or a SNAP-ON PICK (Part No. TT600-3) may be used. 


4. Pressthe tang in the housing to release the terminal. 
a. Socket: Lift the socket tang (8) up. 


b. Pin: Press the pin tang (7) down. 


NOTE 
A "click" is heard if the tang is released. 


5. Gently tug on wire to pull wire and terminal from cavity. 
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Latch 

Secondary lock open 
Pin housing 

Socket housing 

Pin terminal 

Socket terminal 

Tang (pin) 

Tang (socket) 


ouomRONMZI 


Figure A-2. AMP Multilock Connector: Socket and Pin 
Housings 


Inserting Terminals into Housing 


NOTE 


See Figure A-3. Cavity numbers are stamped into the sec- 
ondary locks of both the socket and pin housings. Match the 
wire color to the cavity number found on the wiring diagram. 


1. Hold the terminal so the catch faces the tang in the 
chamber. Insert the terminal into its numbered cavity until 
it snaps in place. 


NOTES 


* Up and down сап be determined by the position of the 


release button, the button is the top of the connector. 


*  Onthe pin side of the connector, tangs are positioned at 


the bottom of each cavity, so the slot in the pin terminal 
(on the side opposite the crimp tails) must face downward. 


* On the socket side, tangs are at the top of each cavity, so 


the socket terminal slot (on the same side as the crimp 
tails) must face upward. 


2. Gently tug on wire end to verify that the terminal is locked 


in place. 


3. Rotate the hinged secondary lock inward until tabs fully 


engage latches on both sides of connector. 
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1. 3-place housing 
2. 6-place housing 
3. 10-place housing 


Figure A-3. AMP Multilock Connector: Cavity Numbers on 
Secondary Locks (Socket Housings Shown) 


Preparing Wire Leads for Crimping 


1. Strip 5/32 in. (4.0 mm) of insulation from the wire lead. 
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HOME 


for the crimp tool locking bar (3). 


3. Identify the wire lead gauge and the corresponding crimper 


See Figure A-2 and Figure A-5. Select the pin/socket ter- 
minals from the parts catalog and identify the insulation 
crimp tails (1) and the wire crimp tails (2) and the groove 


tool and nesting die. Refer to Table A-1. 


Table A-1. AMP Multilock Connector: Crimp Tool Wire 
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Gauge/Nest 
WIRE GAUGE NEST 
20 Front 
16 Middle 
18 Rear 


Latch 

Secondary lock open 
Pin housing 

Socket housing 

Pin terminal 

Socket terminal 

Tang (pin) 

Tang (socket) 


Figure A-4. AMP Multilock Connector: Socket and Pin 
Housings 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
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1. Insulation crimp tail 
2. Wire crimp tail 
3. Locking bar groove 


Figure A-5. AMP Multilock Connector: Socket Terminal 


Crimping Terminals to Leads 


NOTE 


Crimping with an Amp Multilock tool is a one step operation. 
One squeeze crimps both the wire core and the insulation tails. 


1. See Figure A-6. Squeeze the handles to cycle the AMP 
MULTILOCK CRIMPER (Part No. HD-41609) to the fully 
open position (1). 


2. Raise locking bar by pushing up on bottom flange (2). 


NOTE 
See Figure A-2 and Figure A-5. Hold the terminal with the 
insulation crimp tail (1) facing up. The tool will hold the terminal 
by the locking bar groove (3) and crimp the wire crimp tail (2) 
around the bare wire of the stripped lead and the insulation 
crimp tail around the insulation. 


3. See Figure A-6. With the insulation crimp tail facing 
upward, insert terminal (pin or socket) (3) through the 
locking bar, so that the closed side of the terminal rests 
on the nest of the crimp tool. 


4. Release locking bar to lock position of contact (4). When 
correctly positioned, the locking bar fits snugly in the space 
at the front of the core crimp tails. 


5. Insert stripped end of lead (5) until ends make contact with 
locking bar. 


6. Verify that wire is positioned so that wire crimp tails 
squeeze bare wire strands, while insulation crimp tails fold 
over the wire lead insulation. 


7. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimping sequence is com- 
plete. 


8. Raise up locking bar (7) and remove crimped terminal. 
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Open position 
Locking bar flange 
Insert contact 
Release locking bar 
Insert lead 
Squeeze 

Raise locking bar 


очо о >с: 


Remove crimped terminal 


Figure A-6. AMP Multilock Connector: Terminal Crimping 
Procedure 


Inspecting Crimped Terminals 


See Figure A-7. Inspect the wire core crimp (2) and insulation 
crimp (1). Distortion should be minimal. 
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MERO 


1. Insulation crimp 
2. Wire core crimp 


Figure A-7. AMP Multilock Connector: Terminal Crimp 
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DELPHI CONNECTORS 


DELPHI CONNECTOR REPAIR 


General 

Delphi connectors are embossed with the brand name, Delphi, 
on the housing latch. 

Separating Pin and Socket Housings 

See Figure A-8. Bend back the external latch(es) slightly and 
separate pin and socket halves of connector. 

Mating Pin and Socket Housings 

Push pin and socket halves of connector together until external 
latch(es) engage. 

Removing Socket Terminals 


NOTE 


Although the parts of the different Delphi connectors vary in 
appearance, the instructions which follow will work for all. The 
only exception is the oil pressure sender connector [139B], the 
terminals of which are removed like the Packard push-to-seat 
connectors. Therefore, see A.9 150 METRI-PACK CON- 
NECTORS to remove/install terminals in this connector. 


1. See Figure A-9. If present, free one side of wire lock (1) 
from ear on wire end of socket housing, then release the 
other side. Release wires from channels in wire lock and 
remove from socket housing. 


2. Useafingernail to pry colored terminal lock (2) loose and 
then remove from mating end of socket housing. 


3. Using a thin flat blade, like the unsharpened edge of a 
hobby knife, gently pry tang (3) outward away from ter- 
minal, and then tug on wire to back terminal out wire end 
of chamber. Do not pull on wire until tang is released or 
terminal will be difficult to remove. 


Installing Socket Terminals 


NOTE 


For wire location purposes, alpha or numeric characters are 
stamped into the wire end of each socket housing. 


1. Gently push tang on socket housing inward toward 
chamber. With the open side of the terminal facing the 
tang, push terminal into chamber at wire end of socket 
housing. 


2. Gently tug on wire to verify that terminal is locked and will 
not back out of chamber. If necessary, use fingernail to 
push tang into engagement with terminal. 


3. Install colored terminal lock onto mating end of socket 
housing. 


4. |f present, seat wires in separate channels of wire lock 
and then push channels inside chambers at wire end of 
Socket housing. Fully installed, slot on each side of wire 
lock engages ear on socket housing. 


A.2 
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Figure A-8. Delphi Connector: Socket Housing Latch 
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1. Remove wire lock 
2. Remove terminal lock 
3. Pry tang outward 


Figure A-9. Delphi Connector: Removing Socket Terminals 
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DEUTSCH 1-PLACE ELECTRICAL CONNECTORS A.3 


DEUTSCH 1-PLACE CONNECTOR REPAIR 
Separating Pin and Socket Housings 


Depress external latch and separate the pin and socket hous- 
ings of the Deutsch one place connector found on voltage 
regulators. 

Mating Pin and Socket Housings 

Orient the housings so the latch faces the catch and push the 
housings together until it clicks. 

Removing Socket Terminals 


NOTE 


Rough handling or careless storage can result in tool damage. 
Exercise care to avoid cracking or breaking the thin plastic 
construction. 


1. Pull rear wire seal from back of housing and slide down 
voltage regulator cable to move out of the way. 


2. See Figure A-10. Using terminal pick tool (Deutsch® 
114008) (1), install tool onto voltage regulator cable so 
that the tapered end is in the wire end of the housing (2). 


3. Push tool into wire end of housing until it bottoms. Gently 
tug on housing to pull from terminal (3). 


4. Remove tool from voltage regulator cable. 


Installing Socket Terminals 


1. Insert terminal into wire end of housing until it "clicks" in 
place. Verify that terminal will not back out of housing. A 
slight tug on the voltage regulator cable will confirm that 
it is properly locked in place. 


2. Fit rear wire seal into back of housing. 
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1. Deutsch terminal pick tool (114008) 
2. Tool installed in housing 
3. Terminal removed from housing 


Figure A-10. Deutsch 1-Place Connector: Remove 
Socket/Pin Housing 


HOME 


DEUSCH ELECTRICAL CONNECTORS 


A.4 


DEUTSCH CONNECTOR REPAIR 


TOOL NAME 


DEUTSCH CONNECTOR SERVICE 
KIT 


FLAT BLADE L-HOOK 


PART NUMBER 
HD-41475 


HD-41475-100 


General 


Deutsch connectors are colored coded for location purposes. 
Those connectors associated with left side accessories, such 
as the front and rear left turn signals, are gray. All other con- 
nectors, including those associated with right side accessories, 
are black. 


NOTE 


A DEUTSCH CONNECTOR SERVICE KIT (Part No. HD- 
41475) contains a selection of wire seals, internal seals, seal 
plugs, secondary locking wedges, attachment clips and 
socket/pin terminals. Also included is a compartmented storage 
box, carrying case and a FLAT BLADE L-HOOK (Part No. HD- 
41475-100) is used for the removal of all types of locking 
weages. 


Separating Pin and Socket Housings 


See Figure A-10. To separate the connector halves, depress 
the external latch(es) (1) on the socket housing (2) while 
rocking the pin (3) and socket housings. 


NOTES 


* Generally, the socket housing is found on the accessory 
side, while the pin housing is plumbed to the wiring har- 
ness. 


* Two, three-, four- and six-place Deutsch connectors have 
one latch on the connector. 


*  Eight- and twelve-place connectors have a latch on each 
side. Simultaneously press both latches to separate the 
connector. 


Mating Pin and Socket Housings 
1. Align the connectors to match the wire lead colors. 


a. For One External Latch: Two-, three-, four- and six- 
place Deutsch connectors have one external latch on 
the socket half of the connector. To fit the halves of 
the connector together, the latch on the socket side 
must be aligned with the latch cover on the pin side. 


b. For Two External Latches: (8-place and 12-place) 
Align the tabs on the socket housing with the grooves 
on the pin housing. 


2. Insert socket housing into pin housing until it snaps or 
clicks into place. 
For Two External Latches: (8-place and 12-place) If 
latches do not click (latch), press on one side of the con- 
nector until that latch engages, then press on the opposite 
side to engage the other latch. 


3. |f necessary, fit the attachment clip to the pin housing. 


4. Place large end of slot on attachment clip over T-stud on 


frame. Push assembly forward to engage small end of 
slot. 
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1. External latch 
2. Socket housing 


3. Pin housing 


Figure A-11. Deutsch Connector 


Removing Socket Terminals 


1. See Figure A-12. Insert a small screwdriver between the 
Socket housing and locking wedge in-line with the groove 
(in-line with the pin holes if the groove is absent). Turn the 
screwdriver 90 degrees to pop the wedge up and remove 
the secondary locking wedge. 


2. See Figure A-15. Use a pick or small screwdriver to 
depress terminal latches inside socket housing and back 
out sockets through holes in rear wire seal. 

NOTE 

If wire leads require new terminals, see the instructions for 

crimping terminals. 

Installing Socket Terminals 

1. Match wire lead color to connector cavity. 


2. SeeFigure A-14. Fit rear wire seal (1) into back of socket 
housing (2), if removed. 


3. Grasp wire lead (3) approximately 1.0 in. (25.4 mm) behind 
the socket terminal. Gently push socket through hole in 
wire seal into its chambers until it "clicks" in place. 


4. Atug on the wire will confirm that it is properly locked in 
place. 
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NOTE 
Seal plugs (6) are installed through the wire seals of unused 
chambers. If removed, seal plugs must be replaced to seal the 
connector. 


5. Install internal seal (4) on lip of socket housing, if removed. 


6. Insert tapered end of secondary locking wedge (5) into 
socket housing and press down until it snaps in place. The 
wedge fits into the center groove within the socket housing 
and holds the terminal latches tightly closed. 


NOTES 
• See Figure A-13. While rectangular wedges do not require 
a special orientation, the conical secondary locking wedge 
of the 3-place connector must be installed with the arrow 
(1) pointing toward the external latch. 


• If the secondary locking wedge does not slide into the 
installed position easily, verify that all terminals are fully 
installed in the socket housing. The lock indicates when 
terminals are not properly installed by not entering its fully 
installed position. 
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Figure A-12. Deutsch Connector: Remove Secondary 
Locking Wedge 
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1. Arrow on socket locking wedge 
2. Arrow on pin locking wedge 


Figure A-13. Deutsch Connector: 3-Place Locking Wedges 


A-10 2009 Touring Diagnostics: Appendix A Connector Repair 


sm00010 


Wire seal 

Socket housing 

Wire lead 

Internal seal 

Secondary locking wedge 


1. 
2. 
3. 
4. 
5. 
6. 


Seal plug 


Figure A-14. Deutsch Connector: 2, 3, 4 and 12-Place 
Socket Housings 


Removing Pin Terminals 


1. 


Use the hooked end of a stiff piece of mechanics wire, a 
needle nose pliers or the FLAT BLADE L-HOOK (Part 
No. HD-41475-100) to remove the secondary locking 
wedge. 


Gently depress terminal latches inside pin housing and 
back out pins through holes in wire seal. 


NOTES 


If wire leads require new terminals, see the instructions 
for crimping terminals. 


If it should become necessary to replace a pin or socket 
housing, please note that the 8-place and 12-place gray 
and black connectors are not interchangeable. Since loc- 


ation of the alignment tabs differ between the black and 
gray connectors, plugs or receptacles must be replaced 
by those of the same color. 


* When replacing both socket and pin housings, then the 
black may be substituted for the gray, and vice versa. The 
socket and pin housings of all other connectors are inter- 
changeable, that is, the black may be mated with the gray, 
since the alignment tabs are absent and the orientation 
of the external latch is the same. 
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Figure A-15. Deutsch Connector: Depress Terminal Latch 
and Back Out Pin 


Installing Pin Terminals 


1. SeeFigure A-16. Fit wire seal (1) into back of pin housing 
(2). 


2. Grasp wire lead approximately 1.0 in. (25.4 mm) behind 
the pin terminal (3). Gently push pin through holes in wire 
seal into its respective numbered chamber until it "clicks" 
in place. 


NOTE 
A tug on the wire lead will confirm that a pin is locked in place. 


3. Insert tapered end of secondary locking wedge (4) into 
pin housing and press down until it snaps in place. 


NOTES 


* The wedge fits in the center groove of the pin housing and 
holds the terminal latches tightly closed. 


• See Figure A-13. While rectangular wedges do not require 
a special orientation, the conical secondary locking wedge 
of the 3-place connector must be installed with the arrow 
(2) pointing toward the external latch. 


* [f the secondary locking wedge does not slide into the 
installed position easily, verify that all terminals are fully 
installed in the pin housing. The lock indicates when ter- 
minals are not properly installed by not entering its fully 
installed position. 
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500020 Crimping Terminals 


Identify which of the types of Deutsch terminals are used with 
the connector and follow the corresponding crimping instruc- 
tions. Refer to Table A-2. 


Wire seal 

Pin housing 
Pin terminal 
Locking wedge 


омха 


Figure А-16. Deutsch Connector: 2, 3, 4 апа 12-Place Pin 
Housings 


Table A-2. Deutsch Connector: Terminal Crimping Instructions 


TYPE CRIMPING INSTRUCTIONS 
Standard (with crimp tails) A.5 DEUTSCH STANDARD TERMINALS 
Mini Terminal (solid barrel) A.7 DEUTSCH SOLID BARREL TERMINALS 
Mini Terminal (with crimp tails) A.6 DEUTSCH MINI-TERMINAL CRIMPS 
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DEUTSCH STANDARD TERMINALS A.5 


DEUTSCH STANDARD TERMINAL CRIMPS straight upward. When positioned, the locking bar fits snugly 


in the space between the contact band and the core crimp tails. 


PART NUMBER TOOL NAME | А ; : А 
4. Insert stripped wire core between crimp tails until ends 

HD-39965-A DEUTSCH TERMINAL CRIMP TOOL make contact with locking bar. Verify that wire is positioned 

: . є = so that short pair of crimp tails squeeze bare wire strands, 
Preparing Wire Leads for Crimping while long pair folds over the insulation. 
1. Use a shop gauge to determine gauge of wire lead. 5. Squeeze handle of crimp tool until tightly closed. Tool 
2. Strip lead removing 5/32 in. (4.0 mm) of insulation. automatically opens after the terminal is crimped. 
Crimping Terminal to Lead 6. Raise locking bar up and remove wire lead and terminal. 


1. See Figure A-17. Squeeze the handles of the DEUTSCH Inspecting Crimps 
TERMINAL CRIMP TOOL (Part No. HD-39965-A) to open 


à B Inspect the wire core and insulation crimps. Distortion should 
the jaws. Push the locking bar (1) up. 


be minimal. 
2. Insert (2) terminal (socket/pin) through hole of the locking 
bar, so that the rounded side of the contact barrel rests in Table A-3. Deutsch Standard Terminal Crimp: Wire Gauge 


the nest (concave split level area) with the crimp tails To Die 

facing upward. To match the wire gauge to the crimp tool 

die, refer to Table A-3. WIRE GAUGE (AWG) CRIMP TOOL DIE 
20 Front 


3. Release locking bar to lock terminal in die. 


NOTE 
If the crimp tails are slightly out of vertical alignment, the crimp 
tool automatically rotates the terminal so that the tails face 


16-18 Middle 
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1. Open jaws and raise locking bar 4. Insert stripped lead 
2. Insert terminal in locking bar 5. Squeeze crimper 
3. Release locking bar to lock terminal in die 6. Raise locking bar and remove terminal 


Figure A-17. Crimping a Deutsch Standard Terminal 
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DEUTSCH MINI-TERMINAL CRIMPS 


A.6 


DEUTSCH MINI TERMINAL CRIMPS 


PART NUMBER 
HD-38125-7 


TOOL NAME 
PACKARD TERMINAL CRIMPER 


Inspecting Crimps 


Inspect the core and insulation crimps. Distortion should be 
minimal. 


Preparing Wire Leads for Crimping 


Strip wire lead removing 5/32 in. (4.0 mm) of insulation. 


Crimping a Mini Terminal to Wire Lead 


1. See Figure A-18. Compress the handles of PACKARD 
TERMINAL CRIMPER (Part No. HD-38125-7) until the 
ratchet (2) automatically opens. 


NOTE 
Always perform core crimp before insulation crimp. 


2. Position the core crimp on die E (1) of the crimper. Be 
sure the core crimp tails are facing the forming jaws. 


3. Gently apply pressure to handles of tool until crimpers just 
secure the core crimp tails. 


4. Insert stripped wire core stands between crimp tails. Pos- 
ition wire so that short pair of crimp tails squeeze bare 
wire strands, while long pair squeeze over the insulation. 


5. Squeeze handle of crimper until tightly closed. Tool auto- 
matically opens when the crimping sequence is complete. 


NOTE 
If the crimper does not open, it can be opened by squeezing 
the ratchet trigger (2). 


6. Position the insulation crimp on nest C of the crimper. Be 
sure the insulation crimp tails are facing the forming jaws. 


7. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimping sequence is com- 
plete. 
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1. Edie 
2. Crimper ratchet trigger 


Figure A-18. Packard Terminal Crimper (HD-38125-7) 


A-14 2009 Touring Diagnostics: Appendix A Connector Repair 


HOME 


DEUTSCH SOLID BARREL TERMINALS 


DEUTSCH SOLID BARREL TERMINAL 


CRIMPS 
PART NUMBER TOOL NAME 
HD-42879 ELECTRICAL CRIMPER TOOL 


Preparing Wire Leads For Crimping 
For size 20, 16 and 12 contacts, wire ranges 26-12 AWG. 


Strip wire lead removing 1/4 in. (6.4 mm) of insulation. 


Adjusting Crimper Tool 


1. 


See Figure A-19. Squeeze the ELECTRICAL CRIMPER 
TOOL (Part No. HD-42879) handles to cycle the crimp 
tool to open. 


Remove locking pin (1) from selector knob (2). 


Raise selector knob and rotate until selected wire size 
stamped on wheel is aligned with "SEL. NO." arrow (3). 


Loosen knurled locknut (4) and turn adjusting screw (5) 
clockwise (in) until it stops. 


Crimping a Barrel Contact To Wire Lead 


1. 


See Figure A-20. Turn tool over and drop contact barrel 
(1) into indentor cover (2) hole with the wire end out. 


Turn adjusting screw counterclockwise (out) until contact 
is flush with bottom of depression in indentor cover. 
Tighten knurled locknut. 


Slowly squeeze handles of crimp tool until contact is 
centered between the four indentor points (3). 


Insert bare wire core strands of stripped wire lead (4) into 
contact barrel. Squeeze handle of crimp tool until tightly 
closed. Tool automatically opens when the crimping 
sequence is complete. 


Remove wire lead with crimped contact from indentor. 


NOTE 


Too! must be readjusted when changing contact size/type. 


6. 


Install pin to lock selector knob. 


Inspecting Crimps 


Inspect the crimp. All core wire strands are to be crimped in 
the barrel. 
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Locking pin 
Selector knob 
SEL. NO. arrow 
Knurled locknut 
Adjusting screw 


mRONZ 


Figure A-19. Electrical Crimper Tool (HD-42879) 
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Contact barrel 
Indentor cover 
Indentor point 
Stripped wire lead 


Figure A-20. Deutsch Solid Barrel 


рома 
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RELAY AND FUSE BLOCKS 


A.8 


FUSE BLOCK REPAIR 


Removing Socket Terminals 


1. See Figure A-21. To remove secondary locks, insert end 
of small flat blade screwdriver (1) under lip of locking 
wedge (2) and gently pry up secondary lock. 


NOTE 
For best results, start with locking wedge on outboard side of 
secondary lock. 


2. Looking into chamber at top of fuse block, note the tang 
next to each socket terminal. 


3. Using a thin flat blade, like that on a hobby knife, gently 
push tang away from terminal, and then tug on wire to 
back terminal out. 


Installing Socket Terminals 
1. Match the wire lead color to the fuse block terminal cavity. 


NOTES 
* Refer to the main harness wiring diagram for wire lead 
color codes. 


e бее Наше A-22. The main fuse block terminal cavity is 
identified as alpha (1) and numeric (2) coordinates. Refer 
to the main harness wiring diagram for fuse block terminal 
cavity coordinates. 


2. With the open side of the socket terminal facing the tang, 
push lead into chamber at the wire end of the fuse block. 
A click is heard when the terminal is properly engaged. 


3. Gently tug on the wire to verify that the terminal is locked 
in place and will not back out of the chamber. 


4. Install the secondary locks. With the locking wedges 
positioned above the tangs in each chamber, slide flat 
side of secondary lock into slot (between rows), and push 
down until it bottoms. 


Crimping Terminals 


Terminals are crimped twice; once over the wire core and a 
second time over the insulation/seal. 


A correctly crimped terminal may require different crimping 
dies found on separate crimpers. 


NOTE 


The wiring diagram indicates when one socket terminal is be 
crimped to two wire leads. 
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1. Pry up secondary lock 
2. Lip of locking wedge 


Figure A-21. Fuse Block: Remove Secondary Locks 
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1. Alpha 
2. Numeric 


Figure A-22. Fuse Block: Coordinates (typical) 
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150 METRI-PACK CONNECTORS 


A.9 


150 METRI-PACK CONNECTOR REPAIR 
General 


Metri-Pack connectors are embossed with the initials (P.E.D.). 


There are two types of connectors in this series: 
e  Pull-to-Seat 
*  Push-to-Seat 


Separating Pin and Socket Housings 


Bend back the external latch slightly and separate the pin and 
Socket halves of the connector. 


Mating Pin and Socket Housings 


Align the wire colors and push the pin and socket halves of the 
connector together. 


Removing Socket Terminal 


1. SeeFigure A-23 for pull-to-seat connector or Figure A-24 
for push to seat connector. Remove wire lock (1) from wire 
end of socket housing on push-to-seat type connectors. 


NOTE 
For best results, free one side of wire lock first and then release 
the other side. 


2. Findthe locking tang in the mating end of the connector. 


NOTE 
The tangs are always positioned in the middle of the chamber 
and are on the same side as the external latch. 


3. Gently insert a safety pin into the chamber about 1/8 in. 
(3.2 mm). 
a. For pull-to-seat: Stay between the terminal and the 
chamber wall and pivot the end of the pin toward the 
terminal body. 


b. For push-to-seat: There is a small opening for the 
pin. 


4. When a click is heard, remove the pin and repeat the 
procedure. 


NOTE 
The click is the sound of the tang returning to the locked posi- 
tion as it slips from the point of the pin. 


5. Pick at the tang until the clicking stops and the pin seems 
to slide in deeper than it had previously. This is an indica- 
tion that the tang has been depressed. 


NOTE 
On those terminals that have been extracted on multiple 
occasions, the click may not be heard, but pivot the pin as if 
the click was heard at least 3 times. 


6. Remove the pin. 
a. For pull-to-seat: Push on the lead to extract the ter- 
minal from the mating end of the connector. 


b. For push-to-seat: Pull on the lead to draw the ter- 
minal out the wire end. 


Inserting Socket Terminal 


NOTE 


For wire location purposes, alpha characters are stamped into 
the socket housings. 


1. SeeFigure A-23 for pull-to-seat connector or Figure A-24 
for push to seat connector. Using a thin flat blade, like that 
on a hobby knife, carefully bend the tang outward away 
from the terminal body. 


2. Gently pull or push on the lead to install the terminal back 
into the chamber. A click is heard when the terminal is 
properly seated. 


3. Gently pull or push on the lead to verify that the terminal 
is locked in place. 


For push-to-seat: See Figure A-24. Seat wires in separate 
channels of wire lock and then push channels inside 
chambers at wire end of socket housing. Fully installed, 
slot on each side of wire lock engages ear on socket 
housing. 
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1. Locate tang in chamber 1. Remove wire lock 

2. Pivot pin to depress tang 2. Pivot pin to depress tang 

3. Push to remove A Soh to remove Я 

4. Raise tang to install . Raise tang to insta 

Figure A-23. 150 Metri-Pack Connector: Pull-to-Seat Figure A-24. 150 Metri-Pack Connector: Push-to-Seat 
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280 METRI-PACK CONNECTORS 


A.10 


280 METRI-PACK CONNECTOR REPAIR 


General 


See Figure A-25. Called Packard connectors, Metri-Pack series 
connectors are embossed with the initials (РЕ.О.) 


Separating Pin and Socket Housings 


Depress the wireform and use a rocking motion to detach the 
socket connector half. 


Mating Pin and Socket Housings 


Align the groove in the socket housing with the tab in the pin 
housing. Push the pin and socket halves of the connector 
together until the latch clicks. 


Removing Socket Terminals 


1. See Figure A-26. Pry rubber seal from wire end of con- 
nector and move seal down wires (1) toward conduit. Hold 
the connector so that the wireform is facing down. 


2. Looking into the wire end of the connector, insert the point 
of a safety pin (2) between the top of the terminal and the 
inside chamber wall. 


3. Push safety pin completely into chamber while watching 
terminal on mating end of connector. When terminal is 
observed moving forward slightly, tang is depressed. 
Remove safety pin. 


NOTE 
Repeat as necessary until the terminal can be pushed out of 
the connector. 


4. Push on wire end of the lead to extract the terminal from 
the mating end of the connector. 


5. |f necessary, crimp new terminals on wires. See 
A.14 METRI-PACK TERMINALS, Metri-Pack Terminal 


Crimps. 
Installing Socket Terminals 


NOTE 
Terminal cavities are lettered on the socket housing. To match 
the wire lead colors to the terminal cavity, refer to the wiring 
diagram. 


1. SeeFigure A-26. Using a thin flat blade, like a hobby knife 
(4), carefully bend the tang outward away from the terminal 
body. 


2. Gently pull on the wire lead (5) to draw the terminal back 
into the chamber. The tang faces opposite the wireform 
as it enters the chamber. 


NOTE 
A "click" is heard when the terminal is properly seated. 


3. Push on lead to verify that terminal is locked in place. 
4. Fitrubber wire seal back into wire end of connector. 
Crimping Terminals 


If necessary, crimp new terminals on the wire leads. Refer to 
A.14 METRI-PACK TERMINALS, Metri-Pack Terminal Crimps. 
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Figure A-25. 280 Metri-Pack Connector (P.E.D.) 
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Pry rubber seal from connector 

Insert safety pin to depress tang 

Push on lead to remove terminal 

Raise tang with hobby knife 

Pull on lead to draw terminal into chamber 


Яро 


Figure А-26. 280 Metri-Pack Connector: Remove/Install 
Socket Terminal 
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480 METRI-PACK CONNECTORS 


A.11 


480 METRI-PACK CONNECTOR REPAIR 


General 


A 480 Metri-Pack (P.E.D.) connector is frequently used for the 
B+ (battery voltage) connector to power P&A accessories. 


Referred to as Packard connectors, Metri-Pack connectors are 
embossed with the initials P.E.D. 


See Figure A-27. An AFL housing (5) is used on many igni- 
tion/light switches. The secondary lock (4) must be opened 
before removing the terminal from the housing. 


Separating Pin and Socket Housings 


NOTE 


Cut any cable strap anchoring the wire conduits of the pin 
(accessory connector housing) and the socket (B+) housing. 


See Figure A-27. Using small flat blade screwdriver, press 
button (1) on pin housing (red wire) side of the connector and 
pull apart the pin and socket housings. 


Mating Pin and Socket Housings 


Orient the latch on the socket housing to the button catch on 
the pin housing and press the housings together. 


Removing Socket Terminals 


1. SeeFigure A-27. Bend back the latch (2) slightly and free 
one side of secondary lock, then repeat to release the 
opposite side. Rotate the secondary lock outward on hinge 
to access terminal in chamber of connector housing. 


2. Onthe mating end of the connector, note the tang in the 
square shaped opening centered next to the terminal. 
Gently insert the point of a stick pin or large safety pin into 
the opening (3) between the tang and the chamber wall 
until it stops. 


3. Pivotthe end of the pin toward the terminal body to press 
the tang. 


4. Remove the pin and then pull terminal out of the wire end 
of connector housing. 


5. |f necessary crimp new terminals on wires. See 
A.14 METRI-PACK TERMINALS. 


Installing Socket Terminals 


1. Carefully bend the tang outward away from the terminal 
body. 


2. With the tang on the same side as the square shaped 
opening in the mating end of the connector housing, feed 
terminal into wire end of connector housing until it "clicks" 
in place. 


3. Verify that terminal will not back out of the chamber. A 
slight tug on the cable will confirm that it is locked. 


4. Rotate the hinged secondary lock inward until latches fully 
engage tabs on both sides of connector housing. 


NOTE 


If removed, install new anchored cable strap in O.E. location. 
Tighten cable strap to capture conduit of both accessory con- 
nector and B4 connector approximately 1.0 in. (25.4 mm) from 
housings. 
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Button on pin housing 

Secondary lock latch 

Opening between tang and chamber wall 
Secondary Lock (shown open) 
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AFL housing 


Figure A-27. 480 Metri-Pack Connector: Remove Socket 
Terminal 
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630 METRI-PACK CONNECTORS 


A.12 


630 METRI-PACK CONNECTOR REPAIR 


PART NUMBER 
SNAP-ON TT600-3 


TOOL NAME 
SNAP-ON PICK 


General 


Referred to as Packard connectors, Metri-Pack 630 series 
connectors are embossed with the initials P.E.D. 


Separating Pin and Socket Housings 


NOTE 


If necessary, remove connector from barbed anchor or other 
retaining device. 


Bend back the external latch slightly and separate pin and 
Socket halves of the connector. 
Mating Pin and Socket Housings 


Orient the latch to the catch and push the pin and socket halves 
of the connector together until the latch "clicks". 

NOTE 
If removed, install connector on barbed anchor or other OE 
retaining device. 


Removing Socket Terminal 


1. Bend back the latch slightly and free one side of the sec- 
ondary lock. Repeat the step to unlatch the other side. 


2. Rotate the secondary lock outward on hinge to view the 
terminals in the chambers of the connector housing. The 
locking tang is on the side opposite the crimp tails and 


engages a rib in the chamber wall to lock the terminal in 
place. 


3. Moving to the mating end of the connector, take note of 
the small opening on the chamber wall side of each ter- 
minal. 


4. Insert SNAP-ON PICK (Part No. SNAP-ON TT600-3) into 
opening until it stops. Pivot the end of the pick toward the 
terminal to depress the locking tang. 


5. Remove the pick and gently tug on the wire to pull the 
terminal from the wire end of the connector. Repeat steps 
if the terminal is still locked in place. 


6. |f necessary, crimp new terminals on wires. Refer to 
A.14 METRI-PACK TERMINALS. 


Installing Socket Terminal 


NOTE 


Refer to the wiring diagrams to match wire lead colors to alpha 
characters molded into the secondary locks of each connector 
housing. 


1. Using a thin flat blade, like that of a hobby knife, carefully 
bend the tang outward away from the terminal body. 


2. With the tang facing the chamber wall, push the lead into 
the chamber at the wire end of the connector. A click is 
heard when the terminal is properly seated. 


3. Gently tug on the wire end to verify that the terminal is 
locked in place and will not back out of the chamber. 


4. Rotate the hinged secondary lock inward until tabs fully 
engage latches on both sides of connector. 
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DELPHI MAIN FUSE HOUSING REPAIR 
General 


A Delphi Main fuse connector completes the circuit through 
the main fuse. 


Removing Main Fuse 


1. See Figure A-28. Depress latches on main fuse cover (1) 
and then slide cover off of connector (2). 


2. Holding the connector (fuse holder), pull the main fuse out 
of the connector. 


Installing Main Fuse 


1. Insertthe blade terminals of the main fuse into the sockets 
of the connector and press the main fuse into the con- 
nector. 


2. Slide the cover over the fuse until the cover clicks into 
place. 


NOTE 
If removed from an OE attachment such as a grooved fuse 
block cover, engage cover and slide into place. 
Removing Socket Terminals 


1. SeeFigure A-29. Gently pull socket housing to disengage 
slots (1) on secondary lock (2) from tabs (3) on socket 
housing. Free secondary lock from cables and set aside. 


2. Take note of the opening on one side of the socket ter- 
minal. Gently insert flat blade of pick (Snap-On TT600-5) 
or small screwdriver into opening (4) until it stops. Pivot 
the pick toward the terminal body and hold in position. 


3. Tug on cable to pull socket from wire end of socket 
housing. A firm tug is necessary to overcome the resist- 
ance of the rubber seal. 


4. Repeat to remove remaining socket terminal. 


Installing Socket Terminals 


1. Зее Figure A-30. Carefully bend tang outward away from 
the terminal body. 


2. Feed socket into wire end of socket housing until it clicks 
in place. Verify that socket will not back out of chamber. 
A slight tug on the cable will confirm that it is locked. 


3. Push rubber seal into wire end of socket housing. 
4. Repeatto install remaining socket terminal. 


5. Install secondary lock onto cables and then push onto wire 
end of socket housing until slots engage tabs on sides of 
socket housing. 
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Figure A-28. Delphi Connector Housing: Main Fuse 
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Figure A-30. Delphi Main Fuse Housing: Bend Tang 


1. Secondary lock slot 

2. Secondary lock 

3. Tab 

4. Insert flat blade into opening 


Figure A-29. Delphi Main Fuse Housing: Remove Socket 
Terminals 
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METRI-PACK TERMINALS 


A.14 


METRI-PACK TERMINAL CRIMPS 


PART NUMBER TOOL NAME 
HD-38125-6 PACKARD TERMINAL CRIMP TOOL 
HD-38125-7 PACKARD TERMINAL CRIMPER 
HD-38125-8 PACKARD CRIMPING TOOL 


Matching Terminal To Crimper 


Metri-Pack connectors embossed with the initials P.E.D. require 
Packard crimp tools to crimp terminals to wire leads. 


Terminals are crimped twice to a wire lead, once over the wire 
core and a second time over the insulation/seal. 


See Figure A-31. A completed crimp may require two different 
crimping dies found on PACKARD TERMINAL CRIMP 
TOOL (Part No. HD-38125-6) and/or PACKARD TERMINAL 
CRIMPER (Part No. HD-38125-7). The terminal (pin or socket) 
and the wire lead gauge will determine the core crimp die and 
the insulator/seal die. 


NOTE 
The PACKARD CRIMPING TOOL (Part No. HD-38125-8) will 
also crimp sealed splice connectors in wire gauge sizes 18-20, 
14-16 and 10-12. 
Preparing Wire Lead 
Use a wire striper to strip off the insulation and expose 5/32 
in. (4.0 mm) of wire core. 
Crimping Wire Core 

NOTE 


Metri-Pack terminal crimps require two steps. Always perform 
Crimping Wire Core before Crimping Insulation/Seal. 


1. Squeeze and release handles until ratchet automatically 
opens. 


2. Identify the corresponding sized nest for the core crimp. 


3. Position the core crimp in the die. Be Sure the core crimp 
tails are facing the forming jaws. 


4. Gently squeeze the handles until crimpers just secure the 
core crimp tails. 


5. Insert stripped wire between crimp tails. Verify that wire 
is positioned so that short pair of crimp tails squeeze core 
wire strands, while long pair is positioned over the insula- 
tion or seal material. 


6. Squeezehandles tightly closed. Release grip and the tool 
will automatically open. 
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1. HD-38125-6 sealed terminals 
2. HD-38125-7 non-sealed terminals 


3. HD-38125-8 non-sealed terminals 


Figure A-31. Metri-Pack Terminal Crimp Tools 


Crimping Insulation/Seal 


NOTE 


Always perform Crimping Wire Core before Crimping Insu- 
lation/Seal. 


A-26 2009 Touring Diagnostics: Appendix A Connector Repair 


HOME 


= 


See Figure A-32. Identify the correct die for the insula- 


tion/seal crimp (2). sm00036 


2. Position the insulation/seal crimp in the nest. Be sure the 
insulation/seal crimp tails are facing the forming jaws. 


3. Squeeze handle of crimp tool until tightly closed. Tool 
automatically opens when the crimp is complete. 


Inspecting Crimps 


1. See Figure A-32. Inspect the wire core crimp (1). The tails 
should be folded in on the wire core without any distortion 
or excess wire strands. 


2. Inspect the insulation (2) or seal (3) crimp. The tails of the 
terminal should be wrapped around the insulation without 
distortion. 


1. Wire core crimp 
2. Insulation crimp 
3. Seal crimp 


Figure A-32. Metri-Pack Connector: Inspect Core and 
Insulation/Seal Crimps 
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MOLEX CONNECTORS 


A.15 


MOLEX CONNECTOR REPAIR 


PART NUMBER 
HD-48114 


TOOL NAME 


MOLEX ELECTRICAL CONNECTOR 
TERMINAL REMOVER 


Separating Pin and Socket Housings 


See Figure A-33. Depress the latch while pulling the pin and 
socket housings apart. 


Mating Pin and Socket Housings 


1. Orient the latch on the pin housing to the latch pocket on 
the socket housing so the rails on the outside of the pin 
housings lines up with the tunnels on the socket housing. 


2. Press the housings together until the latch clicks. 


Removing Terminals 


1. Pull the secondary lock up, approximately 3/16 in. (4.8 
mm), until it stops. 
a. Socket Housing: See Figure A-34. Use a small 
screwdriver in the pry slot. The slot next to the 
external latch provides a pivot point. 


b. Pin Housing: See Figure A-35. Use needle nose 
pliers to engage the D-holes in the center of the sec- 
ondary lock. 


NOTE 
Do not remove the secondary lock from the connector housing. 


2. See Figure A-36. Insert MOLEX ELECTRICAL CON- 
NECTOR TERMINAL REMOVER (Part No. HD-48114) 
into the pin hole next to the terminal until the tool bottoms. 
a. Socket Housing: The pin holes are inside the ter- 

minal openings. 


b. Pin Housing: The pin holes are outside the pins. 


3. Pressing the terminal remover to the bottom of the pin 
hole, gently pull on the wire to remove wire terminal from 
its cavity. 


Installing Terminals 


1. See Figure A-37. From the wiring diagram, match the wire 
color to its numbered terminal cavity. 


NOTE 
Cavity numbers (1) are stamped on the housing at the ends 
of the cavity rows. The cavity number can be determined by 
counting the cavities up or down along the row from each 
stamped number. 


2. Orient the terminal so that the tang (2) opposite the open 
crimp engages the slot (3) in the cavity. 


Push the terminal into the cavity. 


4. Gently tug on wire to verify that the terminal is captured 
by the secondary lock. 


5. With all terminals installed, push the secondary lock into 


the socket housing to lock the wire terminals into the 
housing. 


Figure A-33. Molex Connector: Latch 
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Figure A-34. Molex Connector: Secondary Lock Pry Slot 
(Socket Housing) 
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Figure A-35. Molex Connector: Secondary Lock D-Holes — r 


(Pin Housing) 


1. Cavity number 
2. Tang 
3. Cavity slot 


Figure A-37. Molex Connector: Pin Cavities and Wire 
Terminal 


Figure A-36. Molex Connector: Terminal Remover 
(HD-48114) 
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ECM CONNECTOR 


DELPHI 73-TERMINAL ECM CONNECTOR 


NOTE 
Do not operate latch lever when connector is not mated to 
ECU. Damage will occur. 


Separating Socket Housing From ECM 


NOTE 


Although this procedure shows the ECM removed, the ECM 
connector can be removed and installed with the ECM removed 
or in place. 


See Figure A-38. While pressing latch (1), rotate lock lever to 
the released position (2). 


Mating Socket Housing To ECM 


Push the connector into the ECM and rotate lock lever to the 
locked position. 


Socket Terminal 


1. Cut cable strap to release harness from strain relief collar 
of connector housing. 


2. SeeFigure A-39. Release latches (4) that retain cover (3) 
to housing (2) and remove cover. 


3. Follow instructions in A.14 METRI-PACK TERMINALS to 
remove and service the Micro-64 terminals. 


4. Install connector housing cover. Verify all wires are within 
the confines of the cover and that the cover latches are 
engaged. 


5. Install new cable strap cable to the strain relief of the 
connector. 


ECM Ground Terminal 
1. See Figure A-39. Remove secondary lock (1). 


2. See Figure A-40. Using a thin blade screwdriver, gently 
pry ground terminal retainer from connector housing. 


3. See Figure A-41. Using a thin blade screwdriver, release 
latch and pull ground wire, wire seal and terminal from 
cover side of housing. 


4. Follow instructions in A.14 METRI-PACK TERMINALS to 


1. Latch 
2. Lock lever released 


Figure A-38. Unlatch ECM Connector 
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Secondary lock 
Terminal housing 
Cover 

Cover latch 

Ground secondary lock 
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replace the terminal ог wire seal. 


5. Push the terminal into place from the cover side of the 
connector housing until the latch engages. Pull on wire to 
verify terminal is secure. 


NOTE 
Secondary lock has one short leg and one long leg. Be sure 
to install correctly as shown in Figure A-39. 


6. See Figure A-39. Install ground secondary lock (5) and 
install secondary lock (1) as shown. 
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Figure A-40. Remove Ground Secondary Lock 


Figure A-41. Remove ECM Ground Terminal 
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PACKARD MICRO-64 CONNECTORS 


A.17 


PACKARD MICRO-64 CONNECTOR REPAIR 


PART NUMBER TOOL NAME 

HD-45928 PACKARD MICRO-64 TERMINAL 
REMOVER 

HD-45929 PACKARD MICRO-64 TERMINAL 
CRIMPER 

General 


Packard Micro-64 connectors are frequently found on 
speedometers, tachometers and the ECM of Touring Models. 
For pin 73 of these ECMs, see A.9 150 METRI-PACK CON- 
NECTORS. 


Separating Pin and Socket Housings 


Bend back the external latches slightly and separate the pin 
and socket housings. 


Mating Pin and Socket Housings 


Orient the wire lead colors and push the pin and socket hous- 
ings of the connector together until the latches click. 


Removing Terminal 


1. See Figure A-44. Locate the head of the secondary lock 
(1) on one side of the connector housing. 


2. Insertthe blade of a small screwdriver between the center 
ear of the lock and the connector housing and gently pry 
out lock. When partially removed, pull lock from connector 
housing. 


3. Locate pin hole (2) between terminals on mating end of 
connector. 


4. SeeFigure A-45. Obtain the PACKARD MICRO-64 TER- 
MINAL REMOVER (Part No. HD-45928). 


5. SeeFigure A-43. Push the adjacent terminals all the way 
into the connector housing and then insert tool into hole 
until it bottoms. 


6. Leaving the tool installed, gently tug on wires to pull either 
one or both terminals from wire end of connector. Remove 
tool. 


sm00046 


Figure A-42. Packard Micro 64 Terminal Remover 
(HD-45928) 
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Figure A-43. Packard Micro 64 Connector: Insert Tool and 
Remove Terminal 
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Installing Terminal 


1. Insert terminal into its respective numbered chamber on 
wire end of connector. No special orientation of the ter- 
minal is necessary. 


NOTE 
See Figure A-44. For wire location purposes, the corners of 
the socket housing are stamped (3) with the numbers 1, 6, 7 
and 12, representing terminals 1-6 on one side, and 7-12 on 
the other. 


2. Bottom the terminal in the chamber and then gently tug 
on the wire to verify that it is locked in place. 


NOTE 
Once the terminal is removed it may not lock in place when 
first reinstalled. Until the lock engages, move the terminal back 
and forth slightly while wiggling the lead. 


3. Since the terminal remover tool releases two terminals 
simultaneously, repeat step 2 on the adjacent terminal 
even if it was not pulled from the connector housing. 


4. With the center ear on the head of the secondary lockpin 
facing the mating end of the connector, push secondary 
lock in until head is flush with the connector housing. 


Preparing Wire Leads for Crimping 


Strip lead removing 1/8 in. (3.0 mm) of insulation. 
Crimping Terminals 


1. Inspect new socket terminal for bent or deformed contact 
and crimp tails. Replace as necessary. 


2. See Figure A-46. Squeeze the handles of the PACKARD 
MICRO-64 TERMINAL CRIMPER (Part No. HD-45929) 
to cycle the tool to the fully open position (1). 


3. Raise locking bar and barrel holder by pushing up on 
bottom tab with index finger (2). 


4. With the crimp tails facing upward, insert terminal through 
locking bar into front hole in barrel holder (20-22 gauge 
wire) (3). 


5. Release locking bar to lock position of contact. When 
correctly positioned, the locking bar fits snugly in the space 
at the front of the core crimp tails and the closed side of 
the terminal rests on the outer nest of the crimp tool. 


6. Insert wires between crimp tails until ends make contact 
with locking bar. Verify that wire is positioned so that wide 
pair of crimp tails squeeze bare wire strands, while the 
narrow pair folds over the insulation material. 


7. Squeeze handle of crimp tool until tightly closed (4). Tool 
automatically opens when the crimping sequence is com- 
plete. 


8. Raise locking bar and barrel holder to remove contact. 
Inspecting Crimps 


Inspect the quality of the core and insulation crimps. Distortion 
should be minimal. 
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1. Secondary lock 
2. Pin hole 
3. Stamped number 


Figure A-44. Packard Micro 64 Connector: Housing 
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Figure A-45. Packard Micro 64 Terminal Crimper (HD-45929) 
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Open position 
Raising locking bar 
Insert terminal 


Pens 


Crimp terminal 


Figure A-46. Packard Micro 64 Connector: Terminal in 
Crimper 


A-34 2009 Touring Diagnostics: Appendix A Connector Repair 


HOME 


SEALED SPLICE CONNECTORS 


A.18 


SEALED SPLICE CONNECTOR REPAIR 


PART NUMBER TOOL NAME 
HD-25070 ROBINAIR HEAT GUN 
HD-38125-8 PACKARD CRIMPING TOOL 
HD-39969 ULTRA TORCH UT-100 
HD-41183 HEAT SHIELD ATTACHMENT 
General 


Splice connectors and several OE ring terminal connectors 
use heat shrink covering to seal the connection. 


Preparing Wire Leads 


NOTE 


If adjacent wires are to be spliced, stagger the splices so that 
the sealed splice connectors will not touch each other but are 
located at different positions along the length of the wires. 


1. Using a shop gauge, identify the gauge of the wire. 


2. Match the wire gauge to a sealed splice connector by color 
and part number. Refer to Table A-4. 


3. Using a wire stripper, cut and strip a length of insulation 
off the wire ends. Refer to Table A-4 for the strip length. 


Table A-4. Sealed Splice Connectors 


WIRE GAUGE COLOR | PART МО. | STRIP LENGTH 

18-20 Red 70585-93 | 3/8 in. (9.5 mm) 
(0.5-0.8 mm) 

14-16 Blue 70586-93 | 3/8 in. (9.5 mm) 
(1.0-2.0 mm) 

10-12 Yellow | 70587-93 | 3/8 in. (9.5 mm) 
(3.0-5.0 mm) 

NOTE 


If any copper wire strands are cut off of the wire core, trim the 
end and strip the wire again in a larger gauge stripper. 
Splicing Wire Leads 

NOTE 


See Figure A-48. The connector is crimped twice - one side 
and then the other. 


1. See Figure A-47. Open the PACKARD CRIMPING 
TOOL (Part No. HD-38125-8) ratchet by squeezing the 
handles closed. 


2. Match the connector color to the wire gauge crimp die in 
the jaws and insert one end of the sealed connector. 


3. Gently squeeze the handles until the connector is held in 
the jaws. 


4. SeeFigure A-48. Feed the stripped end of a wire into the 
connector until the wire stops inside the metal insert (1). 


5. Squeeze the handles tightly closed to crimp the lead in 
the insert (2). The tool automatically opens when the 
crimping is complete. 


6. Slide the connector to the other half of the metal insert. 
Insert the stripped wire lead (1) until it stops, and crimp 
the lead in the insert (2). 


AWARNING 


Be sure to follow manufacturer's instructions when using 
the UltraTorch UT-100 or any other radiant heating device. 
Failure to follow manufacturer's instructions can cause a 
fire, which could result in death or serious injury. (00335a) 


* Avoid directing heat toward any fuel system component. 
Extreme heat can cause fuel ignition/explosion resulting 
in death or serious injury. 


* Avoid directing heat toward any electrical system com- 
ponent other than the connectors on which heat shrink 
work is being performed. 


* Always keep hands away from tool tip area and heat shrink 
attachment. 


7. Use an ULTRA TORCH UT-100 (Part No. HD-39969), or 
a ROBINAIR HEAT GUN (Part No. HD-25070) with a 
HEAT SHIELD ATTACHMENT (Part No. HD-41183), to 
heat the connector from the center of the crimp (3) out to 
each end. 


NOTE 
It is acceptable for the splice to rest against the heat shrink 
tool attachment. 
Inspecting Seals 


See Figure A-48. Allow the splice to cool and inspect the seal. 
The insulation should appear smooth and cylindrical. Melted 
sealant will have extruded out the ends (4) of the insulation. 
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1. Red connector die 
2. Blue connector die 
3. Yellow connector die 


Figure A-47. Packard Crimping Tool (HD-38125-8) 


A-36 2009 Touring Diagnostics: Appendix A Connector Repair 


sm00051 


mom 


Wire lead in metal insert 
Crimp metal insert 
Center of crimp 

Melted sealant 


Figure A-48. Sealed Splice Connector 
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CONNECTOR LOCATIONS 


Function/Location 


On the motorcycle, a connector can be identified by its function 
and location. Refer to Table B-1, Table B-2 or Table B-3. 


Place and Color 


The place (number of wire cavities of a connector housing) 
and color of the connector can also aid identification. 


Connector Number 


On wiring diagrams and in service/repair instructions, con- 
nectors are identified by a number in brackets. 


Repair Instructions 


The repair instructions in this Service Manual are by connector 
type. Refer to Table B-1, Table B-2 or Table B-3. 
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Right front turn signal/auxiliary lamp [31R] 


TGS harness [204] 

Main to interconnect harness [1] 
Tachometer [108] 

Indicator lamps [21] 

Speedometer [39] 

CB antenna cable [50] 

Audio to interconnect harness [6] 

10. Interconnect to left handlebar switches [24] 
. Left front turn signal/auxiliary lamp [31L] 
. Main to interconnect harness [2] 

13. CB module [184] 


SON Sena 


= — 
N ~ 


Interconnect to right handlebar switches [22] 


C 


. Cigarette lighter [132] 

. Front wheel speed sensor [167] 

. Front fender tip lamp jumper harness (DOM) [32] 
. Radio antenna cable [51] 

. Radio [28] 

. Ignition switch [33] 

. HDI position lamp [29] 

. Headlamp [38] 

. Radio [27] 

. Fairing cap switches [105] 

. Main to interconnect harness [15] 
. XM connector [185] 


Figure B-1. Inner Fairing Connectors (FLHX, FLHT/C/U) 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[1] Main to interconnect harness 16-place Molex (black) Inner fairing - right radio support 
bracket 
[2] Main to interconnect harness 12-place Molex (gray) Inner fairing - left radio support bracket 
[4] Accessory 4-place Deutsch Under seat 
[5] MAXIFUSE 2-place Packard Under left side cover 
[6] Audio to interconnect harness 6-place Deutsch (black) Inner fairing - left side of radio 
[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 
[12] Tour-Pak lights (rear facia lamp on 3-place Multilock Inside Tour-Pak (inboard of upper 
FLHX) frame tube on FLHX) 
[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 
[15] Main to interconnect harness 4-place Delphi Inner fairing - right fairing bracket 
[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 
[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 
[21] Indicator lamps 10-place Multilock Inner fairing - above radio 
[22] Interconnect to right handlebar 12-place Molex (black) Inner fairing - right fairing support 
switches bracket 
[24] Interconnect to left handlebar switches | 16-place Molex (gray) Inner fairing - left fairing support brace 
[27] Radio* 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
[28] Radio** 35-place Amp (Tyco) Inner fairing - back of radio (left side) 
[29] HDI position lamp Spade terminals Back of headlamp 
[30] TSM/TSSM/HFSM 12-place Deutsch Under right side cover 
[31L] Left front turn signal/auxiliary lamp 4-place Multilock Inner fairing - left fairing support brace 
(outboard side) 
[31R] Right front turn signal/auxiliary lamp |4-ріасе Multilock Inner fairing - right fairing support brace 
(outboard side) 
[32] Front fender tip lamp jumper harness |2-place Multilock (black) Inner fairing - below upper for bracket 
(DOM) (left side) 
[33] Ignition Switch 3-place Packard Bottom of ignition switch 
[34] Right front speaker Spade terminals Inner fairing (back of speaker) 
[35] Left front speaker Spade terminals Inner fairing (back of speaker) 
[38] Headlamp Headlamp connector Inner fairing (back of headlamp) 
[39] Speedometer 12-place Packard Inner fairing (back of soeedometer) 
[41] Rear right speaker/passenger con- |6-ріасе Deutsch Inside rear right speaker box 
trols** 
[42] Rear left speaker/passenger controls** |6-place Deutsch Inside rear left speaker box 
[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 
[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 
[50] CB antenna cable** - Inner fairing - back of CB module 
[51] Radio antenna cable** - Inner fairing - back of radio (left side) 
[53] Console pod** 12-place Deutsch Rear of battery box (under seat) 
[64] Fuse block/relays Packard Under left side cover 
[65] VSS 3-place Delphi Top of transmission case (under 
starter) 
[76] Passenger headset 7-place DIN Below rear left speaker box 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[78] ECM 73-place Delphi Under seat 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Bottom front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit |6-ріасе Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[105] Fairing cap switches 12-place Multilock Inner fairing - above upper fork bracket 
(right side) 
[107] Ambient Air Temperature (AAT) 3-place Multilock Steering head, left side 
sensor” 
[108] Tachometer 12-place Packard Inner fairing (back of tachometer) 
[111] Voltmeter lamp Spade terminals Inner fairing (back of voltmeter) 
[112] Oil pressure gauge lamp Spade terminals Inner fairing (back of oil pressure 
gauge) 
[113] Oil pressure gauge Spade terminals Inner fairing (back of oil pressure 
gauge) 
[114] Air temperature gauge lamp Spade terminals Inner fairing (back of air temperature 
gauge) 
[115] Air temperature gauge Spade terminals Inner fairing (back of air temperature 
gauge) 
[116] Fuel gauge lamp Spade terminals Inner fairing (back of fuel gauge) 
[117] Fuel gauge Spade terminals Inner fairing (back of fuel gauge) 
[120] Oil pressure switch 2-place Delphi Front right crankcase 
[121] Rear stop lamp switch Spade terminals Bottom of rear frame downtube (right 
side) 
[122] Horn Spade terminals Between oylinders (left side) 
[128] Starter solenoid Spade terminals Top of starter 
[GND1] Harness grounds Ring terminals Under seat 
[GND1A] 
[GND2] 
[131] Neutral switch Post terminals Top of transmission (right side) 
[132] Cigarette lighter* Spade terminals Inner fairing 
[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used): Rear of lower 
front frame crossmember. 
HDI: Rear of lower front frame cross- 
member. 
[134] BAS 3-place Packard Under right side cover 
[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 
[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 


frame downtubes 


[141] 


Fuel pump and fuel level sender 


4-place Packard 


Under console on top of fuel tank 
canopy 
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Table B-1. FLHX, FLHT/C/U Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[142] Security siren (optional) 3-place Delphi Under left side cover 

[143] Front fender tip lamp (DOM) 2-place Multilock Under front fender tip lamp bracket 

[160] B+ 1-place Delphi Under seat 

[166] ABS module 20-place Molex Under right side cover 

[167] Front wheel speed sensor 2-place Packard Inner fairing - below upper fork bracket 
(left side) 

[168] Rear wheel speed sensor 2-place Packard Under right side cover 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 

[184] CB module 12-place Deutsch Inner fairing - left side of radio 

[185] XM connector 1-place Inner fairing - back of radio 

[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 

[204] TGS harness 6-place Molex (black) Inner fairing - right fairing support 
bracket 

[208] HFSM antenna jumper harness 4-place Deutsch Under right side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Right side of engine (induction module) 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 


*Classic and Ultra 


“Ultra Only 
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TSM/TSSM/HFSM [30] 
ABS Control Module [166] 

Rear Wheel Speed Sensor [168] 
Active exhaust actuator [179] 

HFSM antenna jumper harness [208] 
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`е901275 


Figure B-2. ABS Connector 
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Figure B-4. TMAP Connector 
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Brake/cruise 
Accessory 

P&A 

Radio power/Siren 
ECM power 

Start relay 
MAXIFUSE 
Lighting relay 
Spare 


10. Spare 
11. Lights 


—{ 


. Ignition 

. Headlamp 

. ABS 

. Brake relay 

. P&A IGN (2A Max) 
. Instruments 

. Fuel pump 

. Exhaust control 
. Radio memory 
. Battery 

. System relay 


Figure B-5. Fuse and Relay Locations 
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Tail Light Connector [7] 

Console pod [53] 

Positive Battery Terminal 

Hands-Free Antenna Connector [209] 
Fuel Pump Subharness Connector [13] 
Purge solenoid [95] 

P&A Accessory Connector [4] 
Negative Battery Terminal 

ECM [78] 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


Figure B-6. Electrical Connectors - Under Seat 
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Figure B-7. Tour-Pak Connectors (Left Side) 


1. Voltage regulator [77] 
2. Stator [47] 


Figure B-9. Voltage Regulator (Left Side View) 


Figure B-8. Tour-Pak Connectors (Right Side) 
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Figure B-10. CKP Sensor [79] (from underneath) 
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Tail Lamp [93] 

Fender Tip Lamp [45] 

Left Turn Signal Lamp [18] 
Right Turn Signal Lamp [19] 
Fender Lights Harness [94] 


сәт 


Figure B-11. Rear Fender Lights Assembly 
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13 


12 


Main to interconnect harness [15] 
Radio [27] 
Radio antenna cable [51] 

Interconnect to left handlebar switches [24] 
Interconnect to right handlebar switches [22] 
Audio to interconnect harness [6] 

Left front turn signal/auxiliary lamp [31L] 


1 o 
| 
| = 
| > 
-- - 


maran 
10 9 


8. Front wheel speed sensor [167] 

9. Headlamp [38] 

10. HDI position lamp [29] 

11. Right front turn signal/auxiliary lamp [31R] 
12. TGS harness [204] 

13. Main to interconnect harness [2] 

14. Main to interconnect harness [1] 


Figure B-12. Inner Fairing Connectors (FLTR) 
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1. Indicator Lamps [21] 
2. Instrument Nacelle Switches [105A/B] 
3. Tachometer [108] 
4. Ambient Temperature Sensor [107] 
5. Speaker Switch [105C/D] 
6. Speedometer [39] 
Figure B-13. Instrument Nacelle Connectors (FLTR) 
Table B-2. FLTR Connector Locations 
NO. DESCRIPTION TYPE LOCATION 


[1] 


Main to interconnect harness 


16-place Molex (black) 


Inner fairing - right side below radio 


[2] 


Main to interconnect harness 


12-place Molex (gray) 


Inner fairing - left radio support bracket 


[4] Accessory 4-place Deutsch Upper frame crossmember (under seat) 

[5] MAXIFUSE 2-place Packard Under left side cover 

[6] Audio connector 6-place Deutsch Inner fairing - right fairing support brace 

[7] Rear fender lights harness 8-place Multilock Top of rear fender (under seat) 

[13] Fuel tank harness 4-place Multilock Behind fuel tank (under seat) 

[15] Main to interconnect harness 4-place Delphi Inner fairing - below radio (right side) 

[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[21] Indicator lamps 10-place Multilock Inner fairing - above radio 

[22] Interconnect to right handlebar 12-place Molex (black) Inner fairing - right fairing support 
switches bracket 

[24] Interconnect to left handlebar switches | 16-place Molex (gray) Inner fairing - left fairing support brace 

[27] Radio 23-place Amp (Tyco) Inner fairing - back of radio (right side) 
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Table B-2. FLTR Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[29] HDI position lamp Spade terminals Back of headlamp 
[30] TSM/HFSM 12-place Deutsch Under right side cover 
[811] Left front turn signal 4-place Multilock Inner fairing - left (outboard side) 
[31R] Right front turn signal 4-place Multilock Inner fairing - right (outboard side) 
[33] Ignition switch 3-place Packard Bottom of ignition switch 
[34] Right front speaker Spade terminals Inner fairing (back of speaker) 
[35] Left front speaker Spade terminals Inner fairing (back of speaker) 
[38] Headlamp Headlamp connector Inner fairing (back of headlamp) 
[39] Speedometer 12-place Packard Instrument nacelle (back of speedo- 
meter) 
[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 
[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 
[51] Radio antenna cable > Inner fairing - back of radio (left side) 
[64] Fuse block/relays Packard Under left side cover 
[65] VSS 3-place Delphi Top of transmission case (under 
starter) 
[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
[78] ECM 73-place Delphi Under seat 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Lower front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit |6-ріасе Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[105] Instrument nacelle switches 
Interconnect to nacelle switch harness | 12-place Multilock Inside instrument nacelle (under bezel) 
(105A, 105B) 
Nacelle switch harness to speaker 4-place Multilock Inside instrument nacelle (under bezel) 
switch (105C, 105D) 
[107] Ambient Air Temperature (AAT) sensor |3-place Multilock Inside instrument nacelle (under bezel) 
[108] Tachometer 12-place Packard (gray) Instrument nacelle (back of tacho- 


meter) 


[111] 


Voltmeter lamp 


Spade terminals 


Inner fairing (back of voltmeter) 


[112] 


Oil pressure gauge lamp 


Spade terminals 


Inner fairing (back of oil pressure 
gauge) 


[113] 


Oil pressure gauge 


Spade terminals 


Inner fairing (back of oil pressure 
gauge) 


[114] 


Air temperature gauge lamp 


Spade terminals 


Inner fairing (back of air temperature 
gauge) 


[115] 


Air temperature gauge 


Spade terminals 


Inner fairing (back of air temperature 
gauge) 
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Table B-2. FLTR Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[116] Fuel gauge lamp Spade terminals Inner fairing (back of fuel gauge) 

[117] Fuel gauge Spade terminals Inner fairing (back of fuel gauge) 

[121] Rear brake light switch Spade terminals Mid-chassis, lower right side (between 
frame and exhaust pipe) 

[122] Horn Spade terminals Between cylinders (right side) 

[128] Starter solenoid Spade terminals Top of starter 

[129] Harness grounds Ring terminals Upper frame crossmember (under seat) 

[131] Neutral switch Post terminals Top of transmission (right side) 

[132] Cigarette lighter Spade terminals Inner fairing 

[133] Jiffy stand sensor 3-place Molex (black) Domestic (not used): Rear of lower 
front frame crossmember. 
HDI: Rear of lower front frame cross- 
member. 

[134] Sidecar Bank Angle Sensor (BAS) 3-place Packard Under seat 

[135] EFI system relay Relay Fuse block (under right side cover) 

[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under chrome starter cover 

[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 
frame downtubes (left side) 

[139] Oil pressure switch 2-place Delphi Front right crankcase 

[141] Fuel pump and fuel level sender 4-place Packard Top of canopy (under console) 

[142] Security siren (optional) 3-place Delphi Under left side cover 

[160] B+ 1-place Delphi Under seat 

[166] ABS module 20-place Molex Under right side cover 

[167] Front wheel speed sensor 2-place Delphi (black) Inner fairing - below upper fork bracket 
(left side) 

[168] Rear wheel speed sensor 2-place Delphi (black) Under right side cover 

[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 

[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 

[204] TGS harness 6-place Molex (black) Inner fairing - right side below radio 

[208] HFSM antenna jumper harness 4-place Deutsch Right side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Right side of engine (induction module) 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 


handlebar) 
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Figure B-14. [95] Purge Solenoid (Under seat) 


Table B-3. FLHR/C/S Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[4] Accessory 4-place Deutsch Upper frame crossmember (under seat) 

[5] MAXIFUSE 2-place Packard Under left side cover 

[7] Rear fender lights harness 6-place Multilock Top of rear fender (under seat) 

[18] Left rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[19] Right rear turn signal 2-place Multilock Circuit board under tail lamp assembly 

[20] Console harness 16-place Molex Under seat 

[21] Indicator lamps 8-place Deutsch Under console 

[22] Right handlebar switches 6-place Molex (black) Inside headlamp nacelle - fork stem 
nut lock plate (right side) 

[24] Left handlebar switches 8-place Molex (gray) Inside headlamp nacelle - fork stem 
nut lock plate (left side) 

[30] TSM//HFSM 12-place Deutsch Under right side cover 

[31] Front turn signals 6-place Multilock Inside headlamp nacelle - fork stem 
nut lock plate (left side) 

[32] Front fender tip lamp jumper harness |2-place Multilock Inside headlamp nacelle 

(DOM) 

[33] Ignition switch 3-place Packard Under console 

[38] Headlamp Headlamp connector Inside headlamp nacelle 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 

[45] Rear fender tip lamp (DOM) 3-place Multilock Circuit board under tail lamp assembly 

[47] Stator 3-place Lyall Bottom of voltage regulator (left side) 

[64] Fuse block/relays Packard Under left side cover 

[65] VSS 3-place Delphi Top of transmission case (under 
starter) 

[67] Accessory switch 4-place Amp (Tyco) Inside headlamp nacelle 

[73] Auxiliary lamps 2-place Multilock (white) Inside headlamp nacelle 

[77] Voltage regulator 2-place Lyall Bottom of voltage regulator (right side) 
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Table B-3. FLHR/C/S Connector Locations 


NO. DESCRIPTION TYPE LOCATION 
[78] ECM 73-place Delphi Under seat 
[79] CKP sensor 2-place Deutsch Rear of lower front frame crossmember 
[80] TMAP sensor 4-place Bosch Top of induction module 
[83] Ignition coil 4-place Delphi Lower front of battery tray 
[84] Front injector 2-place Delphi Below fuel tank (left side) 
[85] Rear injector 2-place Delphi Below fuel tank (left side) 
[90] ET sensor 2-place Delphi Back of front cylinder (left side) 
[91] DLC 4-place Deutsch Under left side cover 
[93] Tail lamp 4-place Multilock Circuit board under tail lamp assembly 
[94] Rear fender lights harness in circuit | 6-place Multilock Circuit board under tail lamp assembly 
board 
[95] Purge solenoid 2-place Delphi Under seat 
[108] Optional tachometer 1-place Amp (Tyco) Inside headlamp nacelle 
[109] Auxiliary lamps switch 4-place Amp (Tyco) Inside headlamp nacelle 
[117] Fuel gauge Spade terminals Below fuel tank on left side 
[121] Rear brake light switch Spade terminals Mid-chassis, lower right side (between 
frame and exhaust pipe) 
[122] Horn Spade terminals Between cylinders (left side) 
[128] Starter solenoid Spade terminals Top of starter 
[129] Harness grounds Ring terminals Upper frame crossmember (under seat) 
[131] Neutral switch Post terminals Top of transmission (right side) 
[133] Jiffy stand sensor 3-place Molex (black) Domestic: Rear of lower front frame 
crossmember. 
HDI: Rear of lower front frame cross- 
member. 
[134] Sidecar Bank Angle Sensor (BAS) 3-place Packard Under seat 
[137] O2 sensor rear exhaust header 2-place Amp (Tyco) Under starter 
[138] O2 sensor front exhaust header 2-place Amp (Tyco) Back of cross brace between front 
frame downtubes (left side) 
[139] Oil pressure switch 2-place Delphi Front right crankcase 
[141] Fuel pump and fuel level sender 4-place Packard Top of canopy (under console) 
[142] Security siren (optional) 3-place Delphi Under left side cover 
[143] Front fender tip lamp (DOM) 2-place Multilock (black) Under front fender tip lamp bracket 
[158] Left handlebar switches (cruise con- |3-ріасе Molex (black) Inside headlamp nacelle 
trol)** 
[159] Right handlebar switches (cruise con- |3-place Molex (gray) Inside headlamp nacelle 
trol)** 
[160] B+ 1-place Packard Under seat 
[166] ABS module 20-place Molex Under right side cover 
[167] Front wheel speed sensor 2-place Delphi (black) Inner fairing - below upper fork bracket 
(left side) 
[168] Rear wheel speed sensor 2-place Delphi (black) Under right side cover 
[179] Active exhaust actuator 5-place Amp (Tyco) Domestic (not used) 
HDI: Under right side cover 
[201] ABS diode 4-place Deutsch Under left side cover (below fuse box) 


B-16 2009 Touring Diagnostics: Appendix B Wiring 


Table B-3. FLHR/C/S Connector Locations 


NO. DESCRIPTION TYPE LOCATION 

[204] TGS harness 6-place Molex (black) Inside headlamp nacelle - fork stem 
nut lock plate 

[208] HFSM antenna jumper harness 4-place Deutsch Left side cover 

[209] HFSM antenna 2-place Molex Under seat 

[211] TCA 6-place Molex Throttle body 

[222] Console ignition switch interconnect |4-place Packard Under seat 

[224] TGS 7-place Amp (Tyco) Handlebar throttle (inside right side 
handlebar) 


** FLHRC Only 


ed01273 


1. [22] Right Handlebar Switches 

2. [24] Left Handlebar Switches 

3. [31] Front Turn Signals 

4. [32] Front Fender Tip Lamp (Used on FLHR Only) 

5. [38] Headlamp 

6. [67] Accessory Switch 

7T. [73] Auxiliary Lamps 

8. [109] Auxiliary Lamps Switch 

9. [158] Cruise On/Off Switch (Used on FLHR/C Only) 

10. [159] Cruise Set/Resume Switch (Used on FLHR/C Only) 


Figure B-15. Headlamp Nacelle Connectors (FLHR/C) 
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1. Ignition/Light Key Switch [33] 
2. Indicator Lights [21] 
3. Speedometer [39] 


Figure B-16. Instrument Console Connectors (FLHR/C) 
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WIRING DIAGRAMS 


00 
N 


WIRING DIAGRAM INFORMATION 


Wire Color Codes 


Wire traces on wiring diagrams are labeled with alpha codes. 
Refer to Table B-4. 


For Solid Color Wires: See Figure B-17. The alpha code 
identifies wire color (3). 


For Striped Wires: The code is written with a slash (/) between 
the solid color code and the stripe code (4). For example, a 
trace labeled GN / Y is a green wire with a yellow stripe. 


Wiring Diagram Symbols 


See Figure B-17. On wiring diagrams and in service/repair 
instructions, connectors are identified by a number in brackets 
(1). The letter (2) inside the brackets identifies whether the 
housing is a socket or pin housing. 


A=Pin: The letter A after a connector number and the pin 
symbol (6) identifies a pin housing. 


B-Socket: The letter B after a connector number and the 
socket symbol (5) identifies a socket housing. 


Other symbols found on the wiring diagrams include the symbol 
for a diode (7), a symbol for a wire-to-wire connection (8), a 
symbol verifying that no connection (9) between two wire traces 
exists, symbols for actual (10) and virtual (11) splices, and a 
symbol identifying two wires that are twisted together (12). 


Actual splices (10) are splices where two wires are connected 
together at a specific location along a wire. Virtual splices (11) 
are splices shown connected anywhere along a wire, usually 
used in a wiring or schematic diagram for clarity. 


ed01711 > 
^ 
| 
ll e 
ша YL e or 
[21B] Y 1 2 4 (8) 
ПТ | 
z> Е вех І 

| 

1. Connector number 

2. Terminal code (A=pin, B=socket) 

3. Solid wire color 

4. Striped wire color 

5. Socket symbol 

6. Pin symbol 

7. Diode 

8. Connection 

9. Noconnection 

10. Physical splice 

11. Virtual splice 

12. Twisted pair 


Figure B-17. Connector/Wiring Diagram Symbols (typical) 


Table B-4. Wire Color Codes 


ALPHA CODE WIRE COLOR 
BE Blue 
BK Black 
BN Brown 
GN Green 
GY Grey 
LGN Light Green 
O Orange 
PK Pink 
R Red 
TN Tan 
V Violet 
W White 
Y Yellow 
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2009 TOURING WIRING DIAGRAMS 


Wiring Diagram List 


DIAGRAM LOCATION 
MAIN HARNESS (1 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-18 
MAIN HARNESS (2 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-19 
MAIN HARNESS (3 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-20 
MAIN HARNESS (4 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-21 
MAIN HARNESS (5 OF 5): 2009 FLHT, FLHX, FLHTC, & FLTR DOMESTIC & INTERNATIONAL MODELS Figure B-22 
INTERCONNECT HARNESS: 2009 FLHT. FLHTX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL| Figure B-23 
MODELS 

HANDLEBAR SWITCHES, INDICATOR LAMPS, FAIRING CAP/INSTRUMENT NACELLE SWITCHES AND Figure B-24 
HFSM ANTENNA: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC INTERNATIONAL MODELS 

STARTING AND CHARGING: 2009 FLHT, FLHX, FLHTC, FLHTCU, & FLTR DOMESTIC & INTERNATIONAL | Figure B-25 
MODELS 

STARTING AND CHARGING: 2009 FLHR & FLHRC DOMESTIC & INTERNATIONAL MODELS Figure B-26 
TAIL LAMP, AUXILIARY LAMPS, DIRECTIONAL LAMPS, & TOUR-PAK LAMPS: 2009 FLHT, FLHX, FLHTC, Figure B-27 
FLHTCU, & FLTR DOMESTIC & INTERNATIONAL MODELS 

HANDLEBAR SWITCHES, SPEEDOMETER, INDICATOR LAMPS, TAIL LAMPS, AUXILIARY LAMPS, Figure B-28 
DIRECTIONAL LAMPS, FENDER TIP LAMPS, AND AUX LAMP/ACCESSORY SWITCHES: 2009 FLHR & 

FLHRC DOMESTIC & INTERNATIONAL MODELS 

CONSOLE TO MAIN HARNESS INTERCONNECT, IGNITION SWITCH INTERCONNECT AND ALL Figure B-29 
DOMESTIC & INTERNATIONAL MODELS ABS HARNESS: 2009 FLHR & FLHRC DOMESTIC & INTERNA- 

TIONAL MODELS 

2009 Composite Ultra Audio Circuit Figure B-30 
2009 Ultra Audio Interconnect Harness Figure B-31 
2009 Basic Radio Interconnect Circuit Figure B-32 
2009 Ultra Radio RF Interconnect Circuit Figure B-33 
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METRIC CONVERSION C.1 


CONVERSION TABLE 
Table C-1. Metric Conversions 
MILLIMETERS to INCHES INCHES to MILLIMETERS 
(MM x 0.03937 = IN) (IN x 25.40 = MM) 

mm in mm in mm in mm in in mm in mm in mm in mm 
E .0039 25 .9842 58 2.283 91 3.582 .001 .025 6 15.240 | 1-15/16 | 49.21 3-5/16 | 84.14 
2 0078 26 1.024 59 2.323 92 3.622 .002 .051 5/8 15.875 2 50.80 3-3/8 85.72 
3 0118 27 1.063 60 2.362 93 3.661 .003 .076 11/16 | 17.462 | 2-1/16 | 52.39 3.4 86.36 
E .0157 28 1.102 61 2.401 94 3.701 .004 .102 T 17.780 2.1 53.34 | 3-7/16 | 87.31 
5 .0197 29 1.142 62 2.441 95 3.740 .005 .127 3/4 19.050 | 2-1/8 53.97 3-1/2 88.90 
6 0236 30 1.181 63 2.480 96 3.779 .006 .152 .8 20.320 | 2-3/16 | 55.56 | 3-9/16 | 90.49 
"i .0275 31 1.220 64 2.519 97 3.819 .007 .178 13/16 | 20.638 2.2 55.88 3.6 91.44 
8 0315 32 1.260 65 2.559 98 3.858 008 203 7/8 22.225 | 2-1/4 57.15 3-5/8 92.07 
9 0354 33 1.299 66 2.598 99 3.897 009 .229 9 22.860 2.3 58.42 | 3-11/16 | 93.66 
1 .0394 34 1.338 67 2.638 100 3.937 .010 .254 15/16 | 23.812 | 2-5/16 | 58.74 3.7 93.98 
2 .0787 35 1.378 68 2.677 101 3.976 1/64 1397 1 25.40 2-3/8 60.32 3-3/4 95.25 
3 .1181 36 1.417 69 2.716 102 4.016 .020 .508 1-1/16 | 26.99 2.4 60.96 3.8 96.52 
4 1575 37 1.456 70 2.756 103 4.055 .030 .762 1.1 27.94 | 2-7/16 | 61.91 | 3-13/16 | 96.84 
5 .1968 38 1.496 71 2.795 104 4.094 1/32 .794 1-1/8 28.57 2-1/2 63.50 3-7/8 98.42 
6 2362 39 1.535 72 2.834 105 4.134 .040 1.016 1-3/16 | 30.16 | 2-9/16 | 65.09 3.9 99.06 
7 .2756 40 1.575 73 2.874 106 4.173 .050 1.270 12 30.48 2.6 66.04 | 3-15/16 | 100.01 
8 13149 41 1.614 74 2.913 107 4.212 .060 1.524 1-1/4 31.75 2-5/8 66.67 4 101.6 
9 13543 42 1.653 75 2.953 108 4.252 1/16 1.588 1.3 33.02 | 2-11/16 | 68.26 | 4-1/16 | 102.19 
10 3937 43 1.693 76 2.992 109 4.291 .070 1.778 1-5/16 | 33.34 2.7 68.58 4.1 104.14 
11 .4331 44 1.732 77 3.031 110 4.331 .080 2.032 1-3/8 34.92 2-3/4 69.85 4-1/8 104.77 
12 4724 45 1.772 78 3.071 111 4.370 .090 2.286 1.4 35.56 2.8 71.12 | 43/16 | 106.36 
13 15118 46 1.811 79 3.110 112 4.409 2.540 1-7/16 | 36.51 | 2-13/16 | 71.44 4.2 106.68 
14 5512 47 1.850 80 3.149 113 4.449 1/8 3.175 1-1/2 38.10 2-7/8 73.02 4-1/4 107.95 
15 .5905 48 1.890 81 3.189 114 4.488 3/16 4.762 1-9/16 | 39.69 2.9 73.66 4.3 109.22 
16 .6299 49 1.929 82 3.228 115 4.527 .2 5.080 1.6 40.64 | 2-15/16 | 74.61 4-5/16 | 109.54 
17 .6693 50 1.968 83 3.268 116 4.567 1/4 6.350 1-5/8 41.27 3 76.20 4-3/8 111.12 
18 .7086 51 2.008 84 3.307 117 4.606 3 7.620 | 1-11/16 | 42.86 | 3-1/16 | 77.79 4.4 111.76 
19 .7480 52 2.047 85 3.346 118 4.645 5/16 7.938 17 43.18 3.1 78.74 | 4-7/16 | 112.71 
20 ‚7874 53 2.086 86 3.386 119 4.685 3/8 9.525 1-3/4 44.45 3-1/8 79.37 4-1/2 114.30 
21 .8268 54 2.126 87 3.425 120 4.724 E 10.160 1.8 45.72 | 3-3/16 | 80.96 | 4-9/16 | 115.89 
22 .8661 55 2.165 88 3.464 121 4.764 7/16 11.112 | 1-13/16 | 46.04 3.2 81.28 4.6 116.84 
23 .9055 56 2.205 89 3.504 122 4.803 1/2 12.700 1-7/8 47.62 3-1/4 82.55 4-5/8 117.47 
24 .9449 57 2.244 90 3.543 123 4.842 9/16 14.288 19 48.26 3.3 83.82 | 4-11/16 | 119.06 
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FLUID CONVERSIONS 


C.2 


UNITED STATES SYSTEM 


BRITISH IMPERIAL SYSTEM 


Unless otherwise specified, all fluid volume measurements in 
this Service Manual are expressed in United States (U.S.) 
units-of-measure. See below: 


*  1pint (U.S.) = 16 fluid ounces (U.S.) 

*  1quart (U.S.) = 2 pints (U.S.) = 32 fl. oz. (U.S.) 

e 1 gallon (U.S.) = 4 quarts (U.S.) = 128 fl. oz. (U.S.) 
METRIC SYSTEM 


Fluid volume measurements in this Service Manual include 
the metric system equivalents. In the metric system, 1 liter (L) 
= 1,000 milliliters (mL). Should you need to convert from U.S. 
units-of-measure to metric units-of-measure (or vice versa), 
refer to the following: 


e fluid ounces (U.S.) x 29.574 = milliliters 
*  pints (U.S.) x 0.473 = liters 

* quarts (U.S.) x 0.946 - liters 

* gallons (U.S.) x 3.785 = liters 

*  milliliters x 0.0338 - fluid ounces (U.S.) 
e liters x 2.114 = pints (U.S.) 

e liters x 1.057 = quarts (U.S.) 

e liters x 0.264 = gallons (U.S.) 
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Fluid volume measurements in this Service Manual do not 
include the British Imperial (Imp.) system equivalents. The fol- 
lowing conversions exist in the British Imperial system: 


e  1pint (Imp.) = 20 fluid ounces (Imp.) 
* quart (Imp.) = 2 pints (Imp.) 
e 1 gallon (Imp.) = 4 quarts (Imp.) 


Although the same unit-of-measure terminology as the U.S. 
system is used in the British Imperial (Imp.) system, the actual 
volume of each British Imperial unit-of-measure differs from its 
U.S. counterpart. The U.S. fluid ounce is larger than the British 
Imperial fluid ounce. However, the U.S. pint, quart, and gallon 
are smaller than the British Imperial pint, quart, and gallon, 
respectively. Should you need to convert from U.S. units to 
British Imperial units (or vice versa), refer to the following: 


e fluid ounces (U.S.) x 1.042 = fluid ounces (Imp.) 
e  pints (U.S.) x 0.833 = pints (Imp.) 

* quarts (U.S.) x 0.833 - quarts (Imp.) 

e gallons (U.S.) x 0.833 = gallons (Imp.) 

e fluid ounces (Imp.) x 0.960 = fluid ounces (U.S.) 
*  pints (Imp.) x 1.201 - pints (U.S.) 

* quarts (Imp.) x 1.201 = quarts (U.S.) 

* gallons (Imp.) x 1.201 - gallons (U.S.) 
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TORQUE CONVERSIONS 


C.3 


UNITED STATES SYSTEM 


METRIC SYSTEM 


The U.S. units of torque, foot pounds and inch pounds, are 
used in this service manual. To convert units, use the following 
equations: 


* foot pounds (ft-lbs) X 12.00000 = inch pounds (in-Ibs). 
* inch pounds (in-Ibs) X 0.08333 = foot pounds (ft-lbs). 


All metric torque specifications are written in Newton-meters 
(Nm). To convert metric to United States units and United 
States to metric, use the following equations: 


* Newton meters (Nm) X 0.737563 = foot pounds (ft-lbs). 

* Newton meters (Nm) X 8.85085 = inch pounds (in-Ibs). 
* foot pounds (ft-lbs) X 1.35582 = Newton meters (Nm). 

e inch pounds (in-Ibs) X 0.112985 = Newton meters (Nm). 
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ACRONYMS AND ABBREVIATIONS 


D.1 


Table D-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

A Amperes 

AC Alternating Current 

ACC Accessory 

ACR Automatic Compression Release 
AGM Absorbed Glass Mat (battery) 
Amp Ampere 

AWG American Wire Gauge 

B+ Battery Voltage 

BAS Bank Angle Sensor 

BTDC Before Top Dead Center 

C Celsius (Centigrade) 

CA California 

CAL Calibration 

676) Cubic Centimeters 

CCA Cold Cranking Amps 

CKP Crankshaft Position 

cm Centimeter 

DC Direct Current 

DLC Data Link Connector 

DOM Domestic 

DTC Diagnostic Trouble Code 
DVOM Digital Volt Ohm Meter 

ECM Electronic Control Module 
ECT Engine Coolant Temperature 
EEPROM Electrically Erasable Programmable Read Only Memory 
EFI Electronic Fuel Injection 

ET Engine Temperature 

EVAP Evaporative Emissions Control System 
Е Fahrenheit 

ft-lbs Foot-Pounds 

fl oz. Fluid Ounce 

g Gram 

GAL Gallon 

GAWR Gross Axle Weight Rating 
GND Ground (electrical) 

GVWR Gross Vehicle Weight Rating 
HDI Harley-Davidson International 
H-DSSS Harley-Davidson Smart Security System 
HFSM Hands Free Security Module 
Hg Mercury 
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Table D-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

IAC Idle Air Control 

IAT Intake Air Temperature 

IC Instrument Cluster 

ID Inside Diameter 

IGN Ignition Light/Key Switch 

In. Inch 

INJ PW Injector Pulse Width 

in-lbs Inch-Pounds 

Kg Kilogram 

Km Kilometer 

kPa Kilopascal 

km/hr Kilometers Per Hour 

L Liter 

LCD Liquid Crystal Display 

LED Light Emitting Diode 

mA Milliampere 

MAP Manifold Absolute Pressure 
ml milliliter 

mm millimeter 

MPH Miles Per Hour 

ms millisecond 

Nm Newton-Meter 

N/A Not Applicable 

no. Number 

O2 Oxygen 

OD Outside Diameter 

OEM Original Equipment Manufacturer 
OZ Ounce 

P&A Parts and Accessories 

PN Part Number 

PSI Pounds per Square Inch 
PWM signal Pulse Width Modulated signal 
RES Reserve 

RPM Revolutions Per Minute 
SCFH Cubic Feet per Hour at Standard Conditions 
TCA Throttle Control Actuator 
TDC Top Dead Center 

TGS Twist Grip Sensor 

TP Throttle Position 

TMAP Intake Air Temperature/Manifold Absolute Pressure 
TSM Turn Signal Module 

TSSM Turn Signal/Security Module 
V Volt 
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Table D-1. Acronyms and Abbreviations 


ACRONYM OR ABBREVIATION DESCRIPTION 

VAC Volts of Alternating Current 
VDC Volts of Direct Current 

VIN Vehicle Identification Number 
VSS Vehicle Speed Sensor 
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NOTES 


TSM/TSSM (JAPAN/KOREA) OVERVIEW E.1 


GENERAL 


TROUBLESHOOTING 


TSM 
The TSM has two major functions: 
* control turn signals. 


* serve as BAS. 


TSSM 


See Figure E-1. The optional, factory-installed, Harley-Davidson 
Factory Security System (H-DFSS) includes a TSSM which 
provides the same functions as the TSM, but also includes 
security and immobilization functions. 


Figure E-1. TSSM (Japan/Korea) 


Problems fall into at least one of five categories: 


turn signal malfunction 

bank angle (engine disable) 
clutch/neutral interlock (starter enable) 
security lamp problem 


security system malfunction 


To resolve TSM/TSSM problems, four basic steps are involved. 
In order of occurrence, they are: 


Retrieve DTCs using speedometer self-diagnostics. See 
E.10 SPEEDOMETER SELF-DIAGNOSTICS. 


Diagnose system problems. This involves using special 
tools and the diagnostic flowcharts in this section. 


Correct problems through the replacement and/or repair 
of the affected components. 


After repairs are performed, validate the work. This 
involves clearing the DTCs and confirming proper vehicle 
operation as indicated by the behavior of the turn signals. 
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TSM/TSSM FEATURES 


E.2 


TURN SIGNAL FUNCTIONS 


TSM/TSSM Features 


See E.4 TSM/TSSM TURN SIGNAL FUNCTIONS for complete 
details. 


* Manual turn signal control: Manual activation/deactiva- 
tion of left and right turn signal flashing sequences. 


* Automatic turn signal cancellation: Automatic cancella- 
tion of left and right turn signal flashing sequences based 
on either vehicle speed, vehicle acceleration or turn com- 
pletion. 


* Emergency flashers: Four-way left and right turn signal 
flashing capability. 


* Turn signal lamp diagnostics: Self-diagnostics for short 
circuit and open lamp conditions on both left and right turn 
signal systems. 


BANK ANGLE FUNCTION 


See E.5 TSM/TSSM BANK ANGLE FUNCTION for complete 
details. 


* Emergency engine shutdown: Monitors vehicle lean and 
provides engine shutdown when lean exceeds 40 degrees 
from vertical for more than one second. 


* Emergency outputs disable: Monitors vehicle lean and 
disables turn signal lamps and starter motor when lean 
exceeds 40 degrees from vertical for more than one 
Second. 


CLUTCH/NEUTRAL INTERLOCK 
FUNCTIONS 


TSM/TSSM Features 


*  Disables starter: Disables starter until either the clutch 
lever is pulled in or transmission neutral is selected. 


* Diagnostics: Provides diagnostics for clutch and neutral 
switch faults. 


SECURITY ALARM AND IMMOBILIZATION 
FUNCTIONS 


TSSM Feature 


The following information applies only to motorcycles with the 
security option (TSSM). See E.6 SECURITY SYSTEM 
FUNCTIONS (TSSM ONLY) for more information. 


* Remote arming/disarming: See Figure E-2. Owners may 
enable and disable security alarm and immobilization 
functions with a personally carried transmitter. This trans- 
mitter is referred to as a key fob. Remote arming/dis- 
arming is a function of the TSSM (Japan/Korea) only. 


* Security lamp (key icon): See Figure E-3. A lamp within 
the speedometer face tells the rider if the system is armed 
or disarmed. 


* PIN disarming: If a key fob is not available, the TSSM 
allows the rider to disable the security alarm and immobil- 


ization functions if the rider knows the previously entered 
PIN. 


*  Arming/disarming confirmation: When the TSSM is 


armed, the system provides visual feedback to the rider 
by flashing the turn signals and sounding the optional 
smart siren. 


*  Auto-arming: Automatically enables the security alarm 


and immobilization functions within 30 seconds after the 
ignition switch is switched OFF. 


ed03007 


Figure E-2. Key Fob: TSSM 


C о 
ERTIFIE Ан EY ОАО 


MARL Ev. py S0" 


Figure E-3. Security Lamp (Key Icon - Typical) 


NOTE 


Motorcycles sold with a TSSM have auto-arming disabled, but 
it can be activated. See E.3 TSM/TSSM VEHICLE DELIVERY. 


* Transport mode: It is possible to arm the security system 
without enabling the motion detector for one ignition cycle. 
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This allows the vehicle to be moved in an immobilized 


state ed02047 


*  Starter/ignition disable: Should the security alarm and 
immobilization functions be triggered by a vehicle security 
condition, the starter and ignition system is disabled. 


* Security system alarm: See Figure E-4. The system 
alternately flashes the left and right turn signals and 
sounds an optional smart siren if a vehicle security condi- 
tion is detected while the system is armed. 


Figure E-4. Security Siren 
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TSM/TSSM VEHICLE DELIVERY 


E.3 


GENERAL 


SIDECAR CONFIGURATION 


AWARNING 


Only Touring Harley-Davidson Motorcycles are suitable 
for sidecar use. Consult a Harley-Davidson dealer. Use of 
motorcycles other than Touring models with sidecars 
could result in death or serious injury. (00040a) 


Setting up a vehicle TSM/TSSM depends on whether the 
vehicle has a TSM or the optional TSSM installed. 


All motorcycles ship with the TSM/TSSM set for use without 
a sidecar installed. If a motorcycle is equipped with a TSM, no 
further configuration is required. 


However, if a motorcycle has an optional security system 
(TSSM) installed, perform the following steps as necessary. 


1. Configure TSSM motorcycles by assigning both key fobs 
to the vehicle. See E.23 TSSM MAINTENANCE, Key FOB. 


2. Configure TSSM motorcycles by entering a PIN picked by 
the owner. The PIN allows the owner to operate the system 
if the key fob is lost or inoperable. Record this PIN in the 
Owner's Manual and instruct the customer to carry a copy. 


CONFIGURING A TSSM 


NOTE 
Do not forget to enter a PIN for TSSM motorcycles. If a PIN is 
not assigned and both key fobs are lost or damaged while the 
motorcycle is armed, the TSSM must be replaced. 


Changes to TSSM settings are made by a series of program- 
ming operations involving the ignition switch, left/right turn 
signal switches and key fob (security systems). 


At certain steps in the programming sequence, the motorcycle 
may provide confirmation of settings by flashing the turn sig- 
nals, turn signal indicators and/or security lamp. In addition, 
when programming a PIN into a TSSM system, the odometer 
displays the PIN to the user and dynamically updates it as the 
code is entered or changed. 


All programming operations are listed in table format. Follow 
the numbered steps to configure the system. If a confirmation 
response is listed, wait for the confirmation before continuing 
to the next step. Important information pertaining to certain 
actions are found in the NOTES column. 


AWARNING 


Only Touring Harley-Davidson Motorcycles are suitable 
for sidecar use. Consult a Harley-Davidson dealer. Use of 
motorcycles other than Touring models with sidecars 
could result in death or serious injury. (00040a) 


POWER DISRUPTION AND CONFIGURING 


PART NUMBER 
HD-42682 


TOOL NAME 
BREAKOUT BOX 


The TSM/TSSM will not enter configuration mode on the first 
attempt after battery voltage has been removed from terminal 
1. This occurs after any of the following situations: 


* battery disconnect or power drain. 
* battery fuse removal. 


* connecting BREAKOUT BOX (Part No. HD-42682)to 
TSM/TSSM connector. 


Therefore, after all battery reconnects, modify the configuration 
sequence as follows. 


1. Set engine stop switch to OFF, cycle ignition switch 
IGNITION-OFF-IGNITION-OFF-IGNITION and press left 
turn signal switch twice. 


2. Repeat step listed above. 


3. Continue with configuration sequence listed. 


KEY FOB ASSIGNMENT: TSSM 


Refer to Table E-1 to assign a key fob to a motorcycle equipped 
with a TSSM. 


Set the key fob on TSSM-equipped motorcycles so it operates 
the alarm system on the vehicle. Complete this assignment 
with no pauses between steps greater than 10 seconds. Turn 
the ignition switch to OFF after all key fobs have been assigned. 
The programming mode also exits after 60 seconds has 
elapsed without detecting any fob sign-up messages or turn 
signal switch activity. 


Two key fobs may be assigned to the TSSM. The first suc- 
cessful attempt to program a fob disables all previously 
assigned fobs. If a second fob is to be programmed, it must 
be done in the same programming sequence as the initial fob. 


Table E-1. Key Fob Assignment: TSSM 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


1 Set engine stop switch to OFF. 


Verify the security lamp is not 
blinking (vehicle is disarmed). 
Complete this assignment pro- 
cedure with no pauses between 
steps greater than 10 seconds. 


2 Cycle the ignition switch IGNITION - OFF 
- IGNITION - OFF - IGNITION. 
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Table E-1. Key Fob Assignment: TSSM 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
3 Press left turn switch twice and release. |One to four flashes turn signals and indic- | One flash - Worldwide TSM, no 
ators depending on vehicle configuration | security. 
(see E.3 TSM/TSSM VEHICLE DELIVERY | Two flashes - Japan/Korea 
regarding battery disconnects). configuration TSSM. 
Press right turn switch once and release. | One flash turn signals and indicators. 
Press left turn switch once and release. |Two flashes turn signals and indicators. 
Press and hold key fob button until con- | Two flashes turn signals and indicators. | This may take 10-25 seconds. 
firmation is received. 
7 If you have two key fobs, press and hold | Two flashes turn signals and indicators. | Optional step. 
button on second key fob until confirma- 
tion is received. 
8 Turn ignition switch to OFF. 


PIN ENTRY: TSSM 


NOTE 


Do not forget to enter a PIN for TSSM vehicles. If a PIN is not 
assigned and the key fob is lost or damaged while the vehicle 
is armed, the TSSM must be replaced. 


The TSSM PIN consists of five digits. Each digit can be any 
number from 1 through 9. There can be no zeros (0) in the 
PIN. The PIN must be used to disarm the security system in 
case the key fob becomes unavailable. 


Refer to Table E-2 to enter an initial PIN with no PIN previously 
installed. The procedure listed uses 3-1-3-1-3 as the desired 
PIN. 


NOTE 


For better security, do not use 3-1-3-1-3 as a PIN. It is shown 
as an example only. 


Have the owner decide on a five-digit PIN. The code is pro- 
grammed using the turn signal switches and key fob. Keep a 


record of the PIN in a secure place such as the Owner's 
Manual. 


e When programming the PIN, the security lamp flashes to 
provide feedback when entering each digit. The odometer 
also displays the PIN and the change dynamically. 


“Тһе number of security lamp flashes corresponds to the 
number currently selected for a given digit. Therefore, the 
lamp may flash 1-9 times depending on the number 
entered. The five-digit PIN changes in the odometer 
window and the active digit blinks. 


*  Pressthe leftturn switch one time to increment each digit. 


* Quickly press the key fob button twice to advance to the 
next digit. 


NOTE 


The programming mode exits upon turning the ignition switch 
to OFF, or if no turn signal switch/key fob button activity occurs 
for 60 seconds. No data is saved for partial configuration 
attempts if entering a PIN for the first time. If a PIN has previ- 
ously been entered, the user can change any digit or group of 
digits. 


Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


1 Set engine stop switch to OFF. 


Verify the security lamp is not 
blinking (vehicle is disarmed). 
This assignment procedure 
must be completed with no 
pauses between steps greater 
than 10 seconds. 


2 Cycle the ignition switch IGNITION-OFF-IGNI- 
TION-OFF-IGNITION. 


3 Press left turn switch twice and release. 


One to four flashes turn signals and 
indicators depending on vehicle config- | security. 

uration (see E.3 TSM/TSSM VEHICLE | Two flashes - Japan/Korea 
DELIVERY regarding battery discon- 
nects). 


One flash - Worldwide TSM, no 


configuration TSSM. 
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Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
4 Quickly press key fob button twice and One flash turn signals and indicators | Vehicle is in PIN entry mode 
release. Odometer displays current five-digit | ready to enter or modify first 
PIN (five dashes if no code entered) |digit. 
first digit blinks. 
5 Press left turn switch once and release. Security lamp flashes 1-9 times if code | А lack of confirmation flashes 
was previously entered. indicates no digit is entered. 
6 Press and release left turn switch to advance | Blinking digit in odometer display You have selected 3 as a 
through the digits. increments, security lamp flashes to | number for the first digit. 
In this example, press and release three indicate each digit selected. 
times. In this example, the blinking digit dis- 
played is 3 and the security lamp 
flashes three times. 
7 Quickly press key fob button twice and Two flashes turn signals and indicators | You have confirmed 3 as a 
release. second digit in odometer display number for the first digit and 
blinks. have advanced to entering the 
second digit. 
8 Press left turn switch once and release. None. A lack of confirmation flashes 
indicates no digit is entered. 
9 Press and release left turn switch to advance | Blinking digit in odometer display You have selected 1 as a 
through the digits. increments, security lamp flashes to | number for the second digit. 
In this example, perform this step one time. |indicate each digit selected. 
In this example, the blinking digit dis- 
played is 1 and the security lamp 
flashes once. 
10 Quickly press key fob button twice and Three flashes turn signals and indic- | You have confirmed 1 as a 
release. ators third digit in odometer display |number for the second digit and 
blinks. have advanced to entering the 
third digit. 
11 Press left turn switch once and release. None. A lack of confirmation flashes 
indicates no digit is entered. 
12 Press and release left turn switch to advance |Blinking digit in odometer display You have selected 3 as a 
through the digits. increments, security lamp flashes to | number for the third digit. 
In this example, repeat this step three times. |indicate each digit selected. 
In this example, the blinking digit dis- 
played is 3 and the security lamp 
flashes three times. 
13 Quickly press key fob button twice and Four flashes turn signals and indic- | You have confirmed 3 as a 
release. ators fourth digit in odometer display |number for the third digit and 
blinks. have advanced to entering the 
fourth digit. 
14 Press left turn switch once and release. None. A lack of confirmation flashes 
indicates no digit is entered. 
15 Press and release left turn switch to advance |Blinking digit in odometer display You have selected 1 as a 
through the digits. increments, security lamp flashes to | number for the fourth digit. 
In this example, perform this step one time. |indicate each digit selected. 
In this example, the blinking digit dis- 
played is 1 and the security lamp 
flashes once. 
16 Quickly press key fob button twice and Five flashes turn signals and indicators | You have confirmed 1 as a 
release. fifth digit in odometer display blinks. | number for the fourth digit and 
have advanced to entering the 
fifth digit. 
17 Press left turn switch once and release. None. A lack of confirmation flashes 


indicates no digit is entered. 
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Table E-2. Entering an Initial TSSM PIN (Example: 3-1-3-1-3) with No PIN Previously Entered 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
18 Press and release left turn switch to advance | Blinking digit in odometer display You have selected 3 as a 
through the digits. increments, security lamp flashes to | number for the fifth digit. 


In this example, repeat this step three times. indicate each digit selected. 

In this example, the blinking digit dis- 
played is 3 and the security lamp 
flashes three times. 


19 Quickly press key fob button twice and One flash turn signals and indicators | You have confirmed 3 as a 
release. first digit in odometer display blinks. | number for the fifth digit and 
have gone back to the first digit. 


20 Turn ignition switch to OFF. 
21 Write down code in Owner's Manual. 


22 Arm the security system and attempt to 
disarm using PIN entry. Refer to Table E-8. 


CHANGING THE PIN: TSSM PIN with the active digit blinking. Each additional press of the 


left turn switch increments the digit. 


If a PIN has been previously entered, the security lamp flashes 


the equivalent digit, and the odometer displays the existing To advance from 5 to 6, press and release the left turn 


switch once. 


* То advance from 8 to 2, press and release the left turn 
switch 3 times (9-1-2). 
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TSM/TSSM TURN SIGNAL FUNCTIONS 


E.4 


GENERAL 


The TSM/TSSM turn signal feature has several modes: 


* automatic cancellation 
* manual cancellation 

*  four-way flashing 

* diagnostics mode 


The turn signals cannot be activated or deactivated when the 
ignition switch is in the ACCESS position. The turn signals can 
only be activated or deactivated with the ignition switch in the 
IGNITION position. 


AWARNING 


Only Touring Harley-Davidson Motorcycles are suitable 
for sidecar use. Consult a Harley-Davidson dealer. Use of 
motorcycles other than Touring models with sidecars 
could result in death or serious injury. (00040a) 


AUTOMATIC CANCELLATION 


Press the left or right turn switch to activate automatic turn 
signal cancellation. There is no need to hold the turn switch in 
when approaching the turn. The TSM/TSSM will not cancel 
the signal before the turn is actually completed. 


* When the directional switch is released, the system starts 
a 20 count. As long as the vehicle is traveling at more than 
7 MPH (11 km/h), the directional always cancels after 20 
flashes, if the system does not recognize any other input. 


e If the vehicle speed drops to 7 MPH (11 km/h) or less, 
including stopped, the directionals continue to flash. 
Counting resumes when vehicle speed reaches 8 MPH 
(12 km/h) and automatically cancels when the count total 
equals 20 as stated above. 


e Тһе turn signals cancels within 2 seconds upon turn 
completion. A sensor inside the TSM/TSSM cancels the 
signal after the vehicle has been returned to an upright 
position. 


NOTE 


The bank angle cancellation function has an automatic calibra- 
tion feature. Ride the motorcycle for 0.25 mi (0.4 km) at steady 
speeds (upright) to calibrate the system. Performance of bank 
angle function may not be optimal until this calibration is per- 
formed. This self-calibration is performed automatically every 
time the vehicle is started and ridden. 


MANUAL CANCELLATION 


If you want to stop the turn signals from flashing, briefly press 
the turn signal switch a second time. 


If you are signalling to turn in one direction and you press the 
switch for the opposite turn signal, the first signal is cancelled 
and the opposite side begins flashing. 


FOUR-WAY FLASHING 


Use the following method to activate the four-way flashers: 


1. With the ignition switch on and the security system dis- 
armed (models with security only), press the left and right 
turn signal switches at the same time. 


2. Turn the ignition switch off and arm the security system if 
present and desired. The four-way flashers continue for 
two hours. 


3. To cancel four-way flashing, disarm the security system 
if necessary, turn the ignition switch on and press the left 
and right turn signal switches at the same time. 


This system allows a stranded vehicle to be left in the four-way 
flashing mode and secured until help is found. 


If the security system is disarmed while the four-way flashers 
are active, the lights flash as follows: 


1. TSSM stops four-way flashing mode. Motorcycle sits for 
1 second with turn signals off. 


2. TSSM performs disarming confirmation (one flash). 
3. Motorcycle sits for 1 second with turn signals off. 


4. Motorcycle restarts four-way flashing mode. 


DIAGNOSTICS MODE 


The TSM/TSSM measures the current when the turn signals 
are used. If there is a burned out light bulb on one side, the 
remaining light and the corresponding turn signal indicator flash 
at double the normal rate starting with the fifth flash. 


Other diagnostic conditions monitored include: 
* short circuit in the turn signal wiring 
* open circuit in the turn signal wiring 


e Stuck turn signal switch 


NOTES 
* A stuck turn signal switch disables the automatic turn 
signal cancellation feature. 


e [f a stuck switch is detected, hold the left and right turn 
signal switches in for more than 1 second to activate the 
four-way flashers. 


See E.8 DIAGNOSTIC TROUBLE CODES (DTC) for more 
information. 
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TSM/TSSM BANK ANGLE FUNCTION 


E.5 


GENERAL 


OPERATION 


The turn signals, starter motor, ECM, fuel pump, and ignition 
coil will be disabled in the event the vehicle is tipped over. 


AWARNING 


Only Touring Harley-Davidson Motorcycles are suitable 
for sidecar use. Consult a Harley-Davidson dealer. Use of 
motorcycles other than Touring models with sidecars 
could result in death or serious injury. (00040a) 


The engine shuts off automatically if the vehicle tilts more than 
40 degrees from vertical for longer than 1 second. The engine 
automatically shuts off even if the tilt occurs at a very slow 
speed. The odometer displays ИР when a tip over condition is 
detected. 


To restart the motorcycle after shutdown has occurred: 
1. Return the motorcycle to an upright position. 


2. Cycle the ignition switch to OFF-IGNITION before 
restarting. 
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SECURITY SYSTEM FUNCTIONS (TSSM ONLY) 


E.6 


GENERAL 
Security System Operation 


The TSSM provides security and immobilization functions not 
found on the TSM. The TSSM disables the starter and ignition 
system. Additional functions include the ability to alternately 
flash the left and right turn signals and sound a siren (if 
equipped) if a theft attempt is detected. 


Conditions that activate the security system when system is 
armed include: 


* Detecting tampering of the ignition circuit: Turn signals 
flash three times, optional siren chirps once and then turns 
off. If the tampering continues, a second warning activates 
after 4 seconds. Continued tampering causes the alarm 
to activate for 30 seconds and then turn off. The two 
warnings/alarm cycle is repeated for each tampering 
incident. 


e Detecting vehicle movement: Turn signals flash three 
times, optional siren chirps once and then turns off. If the 
vehicle is not returned to its original position, a second 
warning activates after 4 seconds. If the vehicle is not 
returned to its original position, the alarm activates for 30 
seconds then turns off. The two warnings/alarm cycle may 
repeat a maximum of 10 times with a 10 second pause 
between alarm cycles. 


* Detecting that a battery or ground disconnect has 
occurred while armed: Siren, if installed, activates its 
self-alarm mode. Turn signals will not flash. 


See E.7 ARMING/DISARMING (TSSM ONLY) for more 
information. 


NOTE 


Always disarm the TSSM before removing or disconnecting 
the battery to prevent the siren (if installed) from activating. If 
the TSSM is in auto-arming mode, disarm the system and 
disconnect the battery, or remove the battery fuse before the 
30 second arming period expires. 


Security System Options: TSSM 


The following options are only available on the TSSM unit: 
alarm sensitivity, auto-arming feature, and storage mode. 


Default settings for the TSSM include: 

e solo vehicle configuration. 

* medium motion sensitivity on alarm sensitivity. 

* all vehicles are shipped with auto-arming disabled. 


* Storage mode set to 10 days. 
ALARM SENSITIVITY: TSSM 
Sensitivity 


The TSSM Ras four sensitivity settings: extremely low, low, 
medium or high. The selection picked controls the sensitivity 
of the security system in regards to motion detection. 


To set alarm sensitivity, refer to Table E-3. 


Table E-3. TSSM Alarm Sensitivity 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
1 Set engine stop switch to OFF. Verify the security lamp is not blinking 
(vehicle is disarmed). 
2 Cycle the ignition switch IGNI- 
TION-OFF-IGNITION-OFF-IGNITION. 
3 Press left turn switch twice and Two flashes turn signals and indicators | Two flashes - Japan/Korea configura- 
release. depending on vehicle configuration — |tion TSSM 
(See E.3 TSM/TSSM VEHICLE 
DELIVERY regarding battery discon- 
nects). 
4 Press and hold key fob button until Опе flash turn signals and indicators. 
confirmation is received. 
5 Press left turn switch once and Turn signals and indicators flash to One flash - extremely low 
release. indicate option selected. Two flashes - low sensitivity 
Three flashes - medium sensitivity 
Four flashes - high sensitivity 
6 Press and release left turn switch to Turn signals and indicators flash to One flash - extremely low 
advance through options. indicate option selected. Two flashes - low sensitivity 
Three flashes - medium sensitivity 
Four flashes - high sensitivity 
7 Turn ignition switch to OFF. 
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Transport Mode 


It is possible to arm the security system without enabling the 
motion detector for one ignition cycle. This allows the vehicle 
to be picked up and moved in an armed state. In this mode, 
any attempt to hot-wire the vehicle triggers the security system. 


e To enter the transport mode, refer to Table E-4. 


* To exit from transport mode and return the system to 
normal operation/functions, disarm the system using either 
the key fob or PIN. 


NOTE 
Transport mode is especially useful when working on the 
motorcycle. If it is not used, the alarm activates under many 
lypical service activities. 


Table E-4. Transport Mode: TSSM 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


1 Set engine stop switch to OFF. 


Verify the security lamp is not blinking 
(vehicle is disarmed). 


Turn ignition switch to IGNITION. 


Press and hold key fob button until 


confirmation is received. ators. 


Three flashes turn signals and indic- 


Turn ignition switch to OFF. 


5 Press and hold key fob button until 


confirmation is received. ators. 


Three flashes turn signals and indic- 


The vehicle can be moved without 
tripping the alarm. 


AUTO-ARMING FUNCTION: TSSM 


Auto-arming causes the system to automatically arm itself (no 
key fob needed) within 30 seconds after the ignition switch is 
turned off. During this period, the security lamp stays on solid 
to indicate auto-arming is starting up. 


The vehicle may be moved during these 30 seconds without 
triggering the alarm. However, any motion after that period 
triggers the security alarm. Upon expiration of the auto-arming 
period, the turn signals flash twice, the security lamp begins 
to flash and the siren (if equipped) chirps twice. 


The TSSM allows remote arming via the key fob at any time. 
However, if the system is remotely disarmed (with the key fob) 
but the ignition switch is not turned on within 30 seconds, the 
system rearms itself when auto-arming is enabled. 


Japan and Korea motorcycles have auto-arming disabled by 
default. However, the feature may be enabled if the customer 
desires. 


When auto-arming is disabled, use the key fob to arm the 
Security system. To set the auto-arming function, refer to 
Table E-5. 


Table E-5. Selecting TSSM Auto-Arming Function 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


1 Set engine stop switch to OFF. 


Verify the security lamp is not blinking 
(vehicle is disarmed). 


2 Cycle the ignition switch IGNI- 
TION-OFF-IGNITION-OFF-IGNITION. 


3 Press left turn switch twice and 
release. 


Two flashes turn signals and indicators | Two flashes - Japan/Korea configura- 
(see E.3 TSM/TSSM VEHICLE 


tion TSSM 


nects). 


DELIVERY regarding battery discon- 


4 Press and hold key fob button until 
confirmation is received. 


One flash turn signals and indicators. 


5 Press and hold key fob button until 
confirmation is received. 


Two flashes turn signals and indicators. 


6 Press left turn switch once and 
release. 


Turn signals and indicators flash to 
indicate option selected. 


One flash - auto-arming disabled 
Two flashes - auto-arming enabled 


7 Press and release left turn switch to 
advance through options. 


Turn signals and indicators flash to 
indicate option selected. 


8 Turn ignition switch to OFF. 
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STORAGE MODE: TSSM 


The TSSM has a special mode for long term storage. This 
mode prevents the security system from draining the battery 
after a period of days (10, 20, 60 or infinite) without any ignition 
Switch activity. 


e Ifthe TSSM is set to infinite, the system will not go into 
storage mode. 


* Vehicles enter storage mode whether the security system 
is armed or disarmed. 


* |f set to 20 days or greater, the customer must use an 
approved trickle charger to keep the battery from dischar- 


ging. 


In storage mode, all alarm functions remain active but the 
receiver is shut down and will not respond to the key fob. The 
vehicle is immobilized because the starter motor and ECM are 
disabled. When the storage mode is entered, the security lamp 
stops flashing to conserve power. 


To wake up the TSSM from storage mode, turn the ignition 
switch on. This triggers a warning/alarm if the system was 
previously armed. Use the key fob or PIN to disarm the system 
and stop the alarm. 


To set the storage mode preferences, refer to Table E-6. 


Table E-6. Storage Mode Preferences: TSSM 


NO. ACTION 


WAIT FOR CONFIRMATION 


NOTES 


1 Set engine stop switch to OFF. 


Verify the security lamp is 
not blinking (vehicle is dis- 
armed). 


2 Cycle the ignition switch IGNITION-OFF-IGNI- 
TION-OFF-IGNITION. 


tion is received. 


3 Press left turn switch twice and release. Two flashes turn signals and indicators Two flashes - Japan/Korea 
depending on vehicle configuration configuration TSSM 
(see Е.З TSM/TSSM VEHICLE DELIVERY 
regarding battery disconnects). 

4 Press and hold key fob button until confirma- | One flash turn signals and indicators. 


5 Release and then hold key fob button until 
confirmation is received. 


Two flashes turn signals and indicators. 


6 Release and then hold key fob button until 
confirmation is received. 


Three flashes turn signals and indicators. 


7 Press left turn switch once and release. Turn signals and indicators flash to indicate | One flash - 10 days 
option selected. Two flashes - 20 days 
Three flashes - 60 days 
Four flashes - Infinite 
8 Press left turn switch to advance through Turn signals and indicators flash to indicate | One flash - 10 days 
options. option selected. Two flashes - 20 days 


Three flashes - 60 days 
Four flashes - Infinite 


9 Turn ignition switch to OFF. 
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ARMING/DISARMING (TSSM ONLY) 


E.7 


GENERAL 


There are two methods to arm the security system: 


* using the key fob. 


* using auto-arming. See E.6 SECURITY SYSTEM FUNC- 
TIONS (TSSM ONLY). 


NOTE 


The vehicle cannot be armed with the ignition switch turned to 
IGNITION. 


There are two ways to disarm the system: 


* using the key fob. This method works in all situations 
except before turning ignition switch to IGNITION when 
TSSM storage mode is activated. 


* using a PIN. 
SECURITY LAMP 


The security lamp within the speedometer provides feedback 
to the rider confirming armed or disarmed status. Refer to 
Table E-7. 


Table E-7. Security Lamp Status: TSSM 


LAMP MODE 


Does not flash. No security system (TSM), 
security system not armed or 
storage mode active. 


Ten minute timeout after failed 
PIN entry attempt or a battery 
reconnect has occurred while 
armed. 


Flashes every second. 


Flashes every 2 seconds. Security system armed. 


Flashes four times a second. |PIN entry mode. 


Stays on solid with ignition 
switch turned off. 


Auto-arming is starting up. 
You have 30 seconds before 
System is armed. 


If solid for more than 4 
seconds after ignition switch 
is turned to IGNITION, a cur- 
rent DTC is present. 


Stays on solid with ignition 
switch turned to IGNITION. 


USING KEY FOB:TSSM 


General 


The TSSM reception range for the key fob signal depends on 
a specific receiver pattern. 


NOTE 
Environmental and geographic conditions may affect signal 
range. 
Arming the System 
1. Hold key fob horizontal at waist level. 


2. Point key fob at the front of the vehicle. 


3. Hold down the key fob button until the system responds 
with two turn signal flashes. 


Disarming the System 
1. Hold key fob horizontal at waist level. 
2. Point key fob at the front of the vehicle. 


3. Quickly press the key fob button twice. The system 
responds with one turn signal flash. 


NOTE 


Disarming function may require practice. Press the key fob 
button twice within 1.5 seconds to send the disarm command. 
The action is very similar to double-clicking a computer mouse. 
Light quick taps work best; very hard or very slow taps are less 
likely to work. 


Troubleshooting 


If the key fob button has been pressed numerous times while 
away from the vehicle, the fob may fall out of synchronization 
with the TSSM. If this happens, the TSSM might fail to recog- 
nize the key fob's commands. 


To solve this problem, press and hold the key fob button for 
10-15 seconds until the security system responds with two turn 
signal flashes. After confirmation, you may resume normal fob 
operation. 


USING THE PIN 
General 


The PIN consists of five digits entered using the left and right 
turn signal switches. Each digit can be any number from 1-9. 
The PIN is intended to be used to disarm the motorcycle in 
case the key fob becomes unavailable or inoperable. 


See E.3 TSM/TSSM VEHICLE DELIVERY to set a PIN. 
Disarming the System 


If you make an error while disarming the TSSM using a PIN, 
the alarm activates for 30 seconds after the last digit is entered. 
After a failed attempt, the security lamp flashes once every 
second for 10 minutes. During this time, the vehicle will not 
accept any attempt to enter a PIN. Refer to Table E-8. 


Table E-8. Disarming TSSM with the PIN (Example: 3-1-3-1-3) 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
Set engine stop switch to OFF. 
2 Turn ignition switch to ACCESS. 
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Table E-8. Disarming TSSM with the PIN (Example: 3-1-3-1-3) 


NO. ACTION WAIT FOR CONFIRMATION NOTES 
3 Hold both turn switches in until confirm- | Security lamp blinks at fast rate. System is ready for PIN 
ation. entry. 
4 Enter first digit of code (3) by pressing 
left turn switch three times. 
5 Press right turn switch once. Serves as "enter" key for first 
digit. 
6 Enter second digit of code (1) by 
pressing left turn switch once. 
7 Press right turn switch once. Serves as "enter" key for 
second digit. 
8 Enter third digit of code (3) by pressing 
left turn switch three times. 
9 Press right turn switch once. Serves as "enter" key for 
third digit. 
10 Enter fourth digit of code (1) by Serves as "enter" key for 
pressing left turn switch once. fourth digit. 
11 Press right turn switch once. 
12 Enter fifth digit of code (3) by pressing System is disarmed. You 
left turn switch three times. may use the vehicle or pro- 
gram another key fob. 
13 Press right turn switch once. Security lamp stops blinking. 
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DIAGNOSTIC TROUBLE CODES (DTC) 


E.8 


TSM/TSSM 


To diagnose system problems, start by observing the behavior 
of the security lamp. 


NOTES 


See Figure E-5. Key on means that the ignition switch is 
turned to IGNITION and the engine stop switch is set to 
RUN (although the engine is not running). 


See Figure E-6. When the ignition switch is turned IGNI- 
TION, the security lamp illuminates for approximately four 
seconds and then turns off. 


If the security lamp is not illuminated at key on or if it fails 
to turn off after the initial 4 second period, the speedometer 


may need to be replaced. See E.10 SPEEDOMETER 
SELF-DIAGNOSTICS. If BUS Er is displayed on the odo- 
meter, it may take up to 20 seconds for the security lamp 
to illuminate. 


The security lamp illuminates for 8 seconds after the bulb 
check if historic DTCs are present. The security lamp stays 
on if current DTCs are set. If a historic DTC is present, 
the security lamp illuminates for two ignition cycles or until 
the DTC is cleared manually. 


om00705a 


IGNITION 
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1. All except FLHR models 
2. All FLHR models (cover shown closed) 
3. AII FLHR models (cover shown open) 


Figure E-5. Ignition Switch: Touring Models 
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Figure E-6. Security Lamp (Key Icon - Typical) 


See Figure E-7. After the lamp turns off after being illumin- 
ated for the first 4 second period, one of three events may 
occur: 


a. The lamp remains off. This indicates there are no 


current fault conditions or stored historic DTCs cur- 
rently detected by the TSSM. 


b. The lamp stays off for only 4 seconds and then comes 
back on for an 8 second period. This indicates a his- 
toric DTC is stored, but no current DTC exists. 


c. Ifthe lamp remains on beyond the 8 second period, 
a current DTC exists. 


See E.8 DIAGNOSTIC TROUBLE CODES (DTC), Code 
Types for a complete description of DTC formats. 


2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) E-15 


ed01046 
Nl l 
Кв < - ON 4— 45ес. + 
и | их А 
| Lamp OFF: No Current or Historic DTCs 
OFF р- 
Кеу Оп E 
EP Lamp ON 8 Seconds: 
аа -ci — ON Only Historic DTCs Exist 
/ | их B 4— 45ес.-> 4—— 8 Sec. > 
| Lamp OFF 
OFF 4— 45ес.-> р- 
Кеу Оп >| 
ии N Lamp Remains ON: Current DTC* 
Ка <) ON <- 4 Sec. + Be- 
Dao e 
OFF 4— 4 5ес.—+ 
Кеу Оп >| 
* Historic DTCs May Also Exist 
Figure E-7. Security Lamp Operation 
CODE TYPES Historic DTCs are stored for 50 ignition cycles after any DTC 
was last set as current to assist in the diagnosis of intermittent 
PART NUMBER TOOL NAME faults. On the 50th cycle, the DTC clears itself. The security 
HD-48650 DIGITAL TECHNICIAN II lamp only indicates the existence of historic DTCs for two 
ignition cycles. 


There are two types of DTCs: current and historic. If a DTC is 
stored, it can be read using either a computer-based diagnostic 
package called DIGITAL TECHNICIAN II (Part No. HD-48650) 
or speedometer self-diagnostics. See E.10 SPEEDOMETER 
SELF-DIAGNOSTICS. 


NOTES 


* Speedometer self-diagnostics displays both current and 
historic DTCs. To differentiate between current and historic 
DTCs, use DIGITAL TECHNICIAN II (Part No. HD-48650). 


* All DTCs reside in the memory of the ECM, TSM/TSSM, 
odometer or tachometer until the DTC is cleared by use 
of the speedometer self-diagnostics. See E.10 SPEEDO- 
METER SELF-DIAGNOSTICS. 


* A historic DTC is also cleared after a total of 50 ignition 
cycles has elapsed. After the 50 ignition cycles retention 
period, the DTC is automatically erased from memory 
providing that no subsequent faults of the same type are 
detected in that period. 


Current 


Current DTCs are those which are present during the current 
ignition cycle. See the appropriate flowcharts for solutions. 


Historic 


If a particular problem happens to resolve itself, the active 
status problem is dropped and it becomes historic, rather than 
a current DTC. For example, intermittent output shorts can 
become typical historic DTCs. 


It is important to note that historic DTCs exist whenever the 
system indicates the existence of a current fault. See 
E.8 DIAGNOSTIC TROUBLE CODES (DTC), Multiple Dia- 
gnostic Trouble Codes if multiple DTCs are found. 


Diagnostic charts are designed for use with current DTCs and 
as a result they frequently suggest part replacement. When 
diagnosing an historic DTC the charts can be helpful but should 
not lead to part replacement without verification the part is 
faulty. 


RETRIEVING DIAGNOSTIC TROUBLE 
CODES 


PART NUMBER 
HD-48650 


TOOL NAME 
DIGITAL TECHNICIAN II 


The TSM/TSSM supports two levels of diagnostics. 


*  Themost sophisticated mode uses DIGITAL TECHNICIAN 
| (Part No. HD-48650). 


* The second mode requires using odometer self dia- 
gnostics. Speedometer, tachometer (if equipped), 
TSM/TSSM and ECM DTOs can be accessed and cleared. 
See E.10 SPEEDOMETER SELF-DIAGNOSTICS. 


MULTIPLE DIAGNOSTIC TROUBLE CODES 


While it is possible for more than one fault to occur and set 
more than one DTC, there are several conditions which may 
result in one fault setting multiple DTCs: 
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Serial data DTCs U1016, U1255, U1300 and U1301 may be Refer to Table E-9. This table gives most TSM/TSSM DTCs a 
accompanied by other DTCs. Always correct the serial data priority ranking. 
DTCs before resolving the other DTCs. 


Table E-9. TSM/TSSM Diagnostic Trouble Codes (DTCs) and Fault Conditions 


PRIORITY DTC FAULT CONDITION SOLUTION 

1 U1300 Serial data low E.21 DTC U1300, U1301 OR BUS ER. 

2 U1301 Serial data high E.21 DTC U1300, U1301 OR BUS ER. 

3 U1016 Loss of ECM serial data E.20 DTC U1016. 

4 U1255 Serial data error E.20 DTC U1016. 

5 B1135 Accelerometer failed Е.17 DTC B1135. 

6 B1151 Sidecar Bank Angle Sensor |E.18 DTC B1151, B1152, B1153 
(BAS) short-to-ground 

7 B1152 Sidecar Bank Angle Sensor |E.18 DTC B1151, B1152, B1153 
(BAS) short-to-battery 

8 B1153 Sidecar Bank Angle Sensor |E.18 DTC B1151, B1152, B1153 
(BAS) high 


NOTE Sidecar DTCs apply only to Touring models equipped with sidecars, If DTCs B1151, B1152 and/or B1153 are present 
on non-sidecar equipped motorcycles, the TSM/TSSM is not properly configured. 


9 B1154 Clutch switch input short-to- |E.19 DTC B1154, B1155. 
ground 
10 B1155 Neutral switch input short-to- | E.19 DTC B1154, B1155. 
ground 
11 B1134 Start relay output high E.16 DTC B1134. 
12 B1121 Left turn lamp output fault |E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, B1122, 
B1141. 
13 B1122 Right turn lamp output fault |E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, B1122, 
B1141. 
14 B0563 Battery voltage high E.14 DTC В0563. 
15 B1131 Alarm output low E.15 DIG B1131, B1132. 
16 B1132 Alarm output high E.15 DTC B1131., B1132. 
17 B1141 Ignition switch low/open E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, B1122, 
B1141. 
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INITIAL DIAGNOSTIC CHECK: TSM/TSSM 


E.9 


GENERAL 

PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN II 


To locate faulty circuits or other system problems, follow the 
diagnostic flowcharts. For a systematic approach, always begin 
with E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial 
Diagnostics. Read the general information and then work your 
way through the flowchart box by box. 


Diagnostic Notes 


If anumbered circle appears adjacent to a flowchart box, then 
more information is offered in the diagnostic notes. Many dia- 
gnostic notes contain supplemental information, descriptions 
of various diagnostic tools or references to other parts of the 
manual where information on the location and removal of 
components may be obtained. 


Circuit Diagram/Wire Harness Connector 
Table 


When working through a flowchart, refer to the illustrations, 
the associated circuit diagram and the wire harness connector 
table as necessary. The wire harness connector table for each 
circuit diagram identifies the connector number, description, 
type and general location. 


In order to perform most diagnostic routines, a BREAKOUT 
BOX (Part No. HD-42682) and a DVOM are required. See 
E.11 BREAKOUT BOX: TSM/TSSM or 3.12 BREAKOUT BOX: 
TSM/HESM. 


To perform the circuit checks with any degree of efficiency, a 
familiarity with the various wire connectors is also necessary. 


Job/Time Code Values 


Some charts may contain warranty job/time codes. Dealership 
technicians filing warranty claims should use the job/time code 
values printed in bold text underneath the appropriate repair. 


Reprogramming ECM 


Diagnostic charts frequently suggest ECM replacement. In the 
event an ECM needs to be replaced, it must be reprogrammed 


using DIGITAL TECHNICIAN II (Part No. HD-48650). See your 
dealer. Password learn procedure must also be performed. 
See E.22 TSM/TSSM: PASSWORD LEARN. 


INITIAL DIAGNOSTICS 


PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 

HD-46601 INSTRUMENT HARNESS ADAPTERS 
Diagnostic Tips 


* |f speedometer reads BUS Er with the ignition switch 
turned on (engine stop switch at RUN with the engine off), 
check data bus for an open or short to ground between 
DLC [91A] terminal 3 and ECM connector [78B] terminal 
69, TSSM connector [30B] terminal 3, soeedometer con- 
nector [39B] terminal 2, radio connector [27] terminal 9 (if 
equipped), ABS connector [166] terminal 9 (if equipped), 
or tachometer connector [108B] terminal 2 (if equipped). 


e Check for an open diagnostic test terminal between DLC 
[91A] terminal 3 and TSM/TSSM connector [30B] terminal 
3. With ignition switch turned on, serial data bus voltage 
should be 0.6-0.8 Volt. The range of acceptable voltage 
is 0-7.0 Volts. 


* To identify intermittents, wiggle vehicle harness while 
performing steps in the Initial Diagnostic Check flowcharts. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Connect BREAKOUT BOX (Part No. HD-42682) between 
wire harness connector [39B] and speedometer connector 
[39A] using INSTRUMENT HARNESS ADAPTERS (Part 
No. HD-46601). See 2.2 INITIAL DIAGNOSTIC CHECK: 
SPEEDOMETER. 


2. Compare TSM/TSSM system behavior to symptoms in 
Table E-10. 


All TSM/TSSM DTCs are listed in Table E-11. 


Table E-10. Symptoms That May Not Set DTCs 


SYMPTOM 


SOLUTION 


Fails to disarm 


E.12 FAILS TO DISARM (TSSM ONLY). 


Turn signal will not cancel or cancels 


E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, B1122, B1141. 


erratically 

Turn signal flashes double normal rate, all| E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, B1122, B1141. 

bulbs good 

Other DTCs See 4.5 INITIAL DIAGNOSTIC CHECK: EFI for any DTCs 


See 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER for 
any DTCs related to the speedometer. 


related to the ECM. 
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Figure E-8. Initial Diagnostic Check (FLHX, FLHT/C/U, FLTR) 
Table E-11. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- |РЕНТ/С 16-place Molex (Black) Inner fairing - right radio support bracket 
ness FLTR 16-place Molex (Black) | Inner fairing - right side below radio 
[2] Main to interconnect har- | ALL 12-place Molex (Gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp Inner fairing - back of radio (right side) 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHT/C 12-place Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of speedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 
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Table E-11. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer FLHT/C 12-place Packard Inner fairing (back of tachometer) 
FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS module (if equipped) | All 20-place Molex Under right side cover 
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Figure E-9. Initial Diagnostic Check (FLHR/C) 
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Table E-12. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[30] TSM/TSSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS module (if equipped) 20-place Molex Under right side cover 
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Initial Diagnostic Check (Part 1 of 3) 


Does the engine 
start? 


Engine will not 
crank. 


Starts and 
runs. 


Starts, then 
stalls. 


Cranks, but 
will not start. 


Check for DTCs. See E.10 
SPEEDOMETER SELF- 
DIAGNOSTICS. 
Were any DTCs found? 


See 4.9 ENGINE 
CRANKS, BUT WILL NOT 
START. 


See 4.11 STARTS, THEN 
STALLS. 


See 1.2 STARTING 


SYSTEM DIAGNOSIS. 


YES | NO | 


Refer to applicable DTC priority chart. Unable to enter No DTCs 
DTCs are listed by priority. diagnostic mode. displayed. 


| 
For a list of symptoms that may пої 
set DTCs, refer to Table E-10. 


With ignition switch off, press and 

release trip odometer reset switch. 
Does odometer display appear with 
display backlighting? 


Check for continuity to ground at 
Breakout Box terminal 7 (black). Wiggle 
harness during continuity check. 

Is continuity present? 


Go to Initial Diagnostic 
Check (Part 2 of 3). 


YES 
Check for battery voltage at 
Breakout Box terminal 5 (black) of Locate and repair open 
speedometer while wiggling harness. between terminal 7 
Is battery voltage continuously and ground. 
present? 


With ignition switch off and speedometer 
connector [39] disconnected, check continuity 
between Breakout Box terminals 8 and 11. 
Is continuity present when trip odometer reset 
switch is pressed and infinity when released? 


Locate and repair open 
between terminal 5 
and battery fuse. 


Replace the Replace the trip 
speedometer. odometer reset switch. 


fc02263_en 
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Initial Diagnostic Check (Part 2 of 3) 


Continued from Initial Diagnostic Check (Part 1 of 3). 
Turn ignition switch to IGNITION. 
Is odometer backlight present? 


YES [№ | 


Perform "WOW" test. See E.10 SPEEDOMETER SELF- 
DIAGNOSTICS. 
The following features should be functional: 
1. backlight should illuminate 
2. needle should sweep its full range of motion 
3. LEDs that should illuminate: Replace the 
* check engine speedometer. 
* battery 
* security 
* low fuel 
* sixth gear 
Are all features functional? 


YES NO 


With ignition switch turned 
With ignition switch turned to IGNITION, check for 
to ACCESS. С) 
Is backlight present? 


battery voltage at terminal 


1 of Breakout Box. 
[ YEs NO | YES NO 


Is battery voltage present? 
| | 
Is the 
Replace the instrument 
speedometer. fuse good? 


Go to Initial 
Diagnostic 
Check (Part 3 of 3). 


Check for battery voltage at 
Breakout Box terminal 6. 
Is battery voltage present? 


zs 
o 


YES | NO 


Replace the 
speedometer. 


Locate and repair 
source of fault. 


Locate and repair open 
between terminal 1 of 
connector [39] and Replace the 
instrument fuse. instrument fuse. 


Is the accessory 
fuse good? 


Locate and repair open on 
(O/W) wire between 
terminal 6 of connector 
[39] and accessory fuse. 


Locate and repair 
source of fault. 
Replace the 
accessory fuse. 


fc02264 en 
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Initial Diagnostic Check (Part 3 of 3) 


Continued from Initial Diagnostic 
Check (Part 2 of 3). 
Is problem intermittent? 


YES 


Tachometer inoperative 
(no engine speed). 


Repeat diagnostic check 
while wiggling harnesses. 
Is intermittent present? 


Speedometer inoperative 
(no vehicle speed). 


Remove and inspect VSS. 
Is debris present? 


See Tachometer Inoperative 
(Part 1 of 2). 
Under 2.4 SPEEDOMETER/ 
TACHOMETER. 


No trouble 
found. 


Locate and repair 
intermittent. 


Check for damaged wiring/loose 

connection between VSS and ECM. 
Is wiring damage/loose connection 
present? 


Remove debris. 
Reinstall VSS. 


[36] 


Locate and repair Replace the 
Source of fault. Speedometer. 
fc02178 еп 
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SPEEDOMETER SELF-DIAGNOSTICS 


E.10 


GENERAL 


The odometer is capable of displaying and clearing speedo- 
meter, tachometer, TSM/TSSM, ABS, and ECM DTCs (dia- 
gnostic mode). 


DIAGNOSTICS 
Diagnostic Tips 


e For a quick check of speedometer function, perform a 
"WOW" test. Press and hold trip odometer reset switch 
then turn ignition switch on. Release trip odometer reset 
switch. See Figure E-10. Background lighting should illu- 
minate, gauge needles should sweep their full range of 
motion, and indicator lamps (battery, security, low fuel, 
check engine, ABS, cruise, pursuit and sixth gear) should 


illuminate. All lamps should illuminate, even those not 
used in normal vehicle operations. 


* — If speedometer fails "WOW" test, check for battery, ground, 
ignition, trip odometer reset switch and accessory wiring 
to speedometer. If any feature in the speedometer is non- 
functional, see 2.2 INITIAL. DIAGNOSTIC CHECK: 
SPEEDOMETER. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. To exit diagnostic mode, turn ignition switch off. 


2. To clear DTCs for the selected module, press the trip 
odometer reset switch for more than 5 seconds when a 
DTC is displayed. This procedure clears all DTCs for the 
selected module. 


ed01553 


©) 


TIPI 
-DA 


FLHT, FLTR & FLHX 


Speedometer 

Security lamp (key icon) 
Tachometer 

Cruise lamp 

Odometer/trip odometer/clock 


7. Check engine lamp 

8. Battery discharge lamp 
9. Sixth gear lamp 

10. ABS lamp 

11. Pursuit lamp 


Фо» ого: 


Low fuel warning lamp 


Figure E-10. Icons 
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Speedometer Self-Diagnostics 


While holding trip odometer reset switch in, turn 


ignition switch to IGNITION. 


Make sure engine stop switch is in RUN position. 


Release trip odometer 


reset switch. 
Does “diag” appear? 


Press and release 
trip odometer reset 
switch. 
“PSSPtb” appears? 


"P" flashing. 


See 2.2 INITIAL DIAGNOSTIC 
CHECK: SPEEDOMETER. 


To display DTCs for 
the ECM, press and 
hold trip odometer 
reset switch for more 
than 5 seconds. 


To choose TSM/ 
TSSM, press and 
release trip odometer 
reset switch. 


"S" flashing. 


To choose 
Speedometer, 
press and release the 
trip odometer reset 
switch. 


"SP" flashing. 


To choose tachometer, 
press and release trip 
odometer reset switch. 


"t" flashing. 


To choose ABS, press 
and release trip 
odometer reset switch. 


"b" flashing. 


To choose ECM, press 
and release trip odometer 
reset switch. 

To exit, turn ignition switch 
to OFF. 


Device 
response? 


5] 


То display DTCs for 
TSM/TSSM, press 
and trip odometer 

reset switch for more 

than 5 seconds. 


To display DTCs for 
speedometer, press 
and hold trip 
odometer reset 
switch for more than 

5 seconds. 


“none” displayed. 


To display DTCs for 
tachometer, press 
and hold trip 
odometer reset 
switch for more than 
5 seconds. 


Press and release 
trip odometer 
reset switch. Part 
number of module 
To display DTCs for will be displayed. 

ABS (if equipped), 
press and hold trip 
odometer reset switch 
for more than 5 
seconds. 


Press and release trip odometer 


reset switch again to continue to 


“no rsp” displayed. 

See applicable code from other modules. 
Models not equipped with a tachometer or 
ABS will display “no rsp” normally. 

If “no rsp” displayed on odometer on 
tachometer equipped vehicle, see 2.4 
SPEEDOMETER/TACHOMETER. 

If “no rsp” displayed on odometer on ABS 
equipped vehicle, see 6.1 ANTI-LOCK 
BRAKE SYSTEM (ABS) GENERAL 
INFORMATION. 


Press and release 
trip odometer reset 
switch. 

Are more DTCs 
displayed? 


“end” displayed. 

To clear all DTCs for selected 
module trip odometer reset 
switch for more than 5 seconds. 
If DTCs are not to be cleared, 
Press and release trip odometer 
reset switch. Part number of 
module will be displayed. 


next module. 


fc02208 en 
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BREAKOUT BOX: TSM/TSSM 


E.11 


GENERAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


The BREAKOUT BOX (Part No. HD-42682) splices into the 
main harness. Used in conjunction with a DVOM, it allows cir- 
cuit diagnosis of wiring harness and connections without having 
to probe with sharp objects. 


INSTALLATION 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


1. Disarm security system 
Gain access to TSM/TSSM. See the service manual. 


See Figure E-11. Press latches on harness connector 
[30B]. 
4. Attach BREAKOUT BOX (Part No. HD-42682) to con- 
nector. 
a. Mate gray socket housing on BREAKOUT BOX (Part 
No. HD-42682) with TSM/TSSM connector [30A]. 


b. Mate gray pin housing on BREAKOUT BOX (Part 
No. HD-42682) with harness connector [30B]. 


ed03008 


1. Terminal 1 
2. Terminal 12 


Figure E-11. TSM/TSSM Connector Pins 


REMOVAL 
PART NUMBER TOOL NAME 
HD-42682 BREAKOUT BOX 


1. See Figure E-11. Press latches on connector [30B]. 


2. Detach gray BREAKOUT BOX (Part No. HD-42682) con- 
nector from TSM/TSSM connector [30A]. 


3. Detach gray BREAKOUT BOX (Part No. HD-42682) con- 
nector from wire harness connector [30B]. 


4. Reinstall TSM/TSSM. See the service manual. 
5. Install parts removed for access. 


NOTE 


Vehicle will not start with TSM/TSSM disconnected or incor- 
rectly mounted. 


Table E-13. TSM/TSSM Connector [30B] 


TERMINAL FUNCTION TERMINAL FUNCTION 
Battery 12V 7 Right turn switch input 
2 Battery 12V switched 8 Left turn switch input 
3 Serial data 9 Start relay ground 
4 Neutral switch input 10 Clutch switch input 
5 Left turn feed output 11 Alarm signal output 
6 Right turn feed output 12 Chassis ground 
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FAILS TO DISARM (TSSM ONLY) 


E.12 


GENERAL 


DIAGNOSTICS 


Security Equipped Vehicles Only 


This section applies only to those vehicles equipped with the 
optional TSSM. 


NOTE 


Disarming function may require practice. Press the key fob 
button twice within 1.5 seconds to send the disarm command. 
The action is very similar to double-clicking a computer mouse. 
Light quick taps work best; very hard or very slow taps are less 
likely to work. 


The key fob sends a radio frequency signal to activate all 
remote TSSM functions. The left front turn signal switch wire 
serves as the motorcycle's antenna. If the TSSM does not 
respond (no confirmation at arming/disarming system) or 
responds weakly (limited range, won't consistently arm/disarm 
or synchronize), follow the flowchart. 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 


ed03009 


Figure E-12. Key Fob Battery: TSSM 


Diagnostic Tips 


* Verify key fob battery voltage is at least 2.9 Volts. See 
E.23 TSSM MAINTENANCE. 


e Interference from physical surroundings may affect RF 
transmission. Place fob next to left handgrip and disarm 
with two clicks or move motorcycle to a new location and 
retest. 


e Check for damage to antenna wire. Does left turn signal 
work? 


NOTE 


See E.7 ARMING/DISARMING (TSSM ONLY). Use only the 
proper key fob for your market and TSSM package. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. After a battery disconnect, the TSSM will not enter the 
configuration mode on the first attempt. All attempts to 
assign a fob or enter the configuration mode require at 
least two attempts. 
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ЕАМ 5 
Key fob antenna 
(TSSM only) 
>> 
[24B] [24A] 
Left Directional Switch 
40 Amp 
MAXIFUSE 
- + 
15 Amp 
Battery 
Fuse 
6 Battery 
m = 
Б | | I ~ 
[30B] A | 1 8 12 
[30A] ^^ [ 1 8 12 
TSSM 
Figure E-13. Antenna Circuit 
Table E-14. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (gray) Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
FLHX, 16-place Molex (gray) Inner fairing - left fairing support brace 
FLHT/C/U 
FLTR 16-place Molex (gray) Inner fairing - left fairing support brace 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
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Fails to Disarm 


Does left turn 
signal function? 


Correct key fob for 


motorcycle? 


Obtain correct key fob or replace 
key fob. Verify key fob is 
synchronized to motorcycle’s 
TSSM. 


Replace fob battery and See E.13 TSM/TSSM 
retest. See E.23 TSSM TURN SIGNAL 
MAINTENANCE. ERRORS: B1121, 
Does key fob work? B1122, B1141. 


Attempt to assign new key fob 
to TSSM and retest. 


Does key fob work? 


6755 
YES 
Replace TSSM. 
E Learn password and 
z perform setup. 
6756 = 
1с02219 en 
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TSM/TSSM TURN SIGNAL ERRORS: B1121, 


B1122, B1141 


E.13 


GENERAL 


The turn signals automatically cancel either based on the 
speed/acceleration of the vehicle or upon turn completion. See 
E.4 TSM/TSSM TURN SIGNAL FUNCTIONS. 


For turn signal diagnostics, refer to Table E-15. 


Job/Time Code Values 


Dealership technicians filing warranty claims should use the 
job/time code values printed in bold text underneath the 
appropriate repair. 


ed02065 


Figure E-14. TSM/TSSM 
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1. Left 45 degrees 
2. Right 45 degrees 


Figure E-15. Tilting TSM/HFSM 


DIAGNOSTICS 

PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 


Diagnostic Tips: All 


DTCs B1121 and B1122 illuminate the security lamp. 
DTC B1141 does not illuminate the security lamp. 


When the TSM/TSSM is in four-way flasher mode, a fault 
on either the left or right turn lamp output will not cause 
either DTC B1121 or B1122 to set. If fault occurs on both 
left and right outputs, then both DTC B1121 and B1122 
will set. 


When the TSM/TSSM detects an over current or short to 
ground condition, it turns off the turn lamp outputs. The 
outputs are automatically reactivated once the fault is 
removed. 


Table E-15. Turn Signal Errors: TSM/TSSM 


DTC SYMPTOM 


START WITH FLOWCHART 


N/A Turn signals cancel erratically 


Cancels Erratically 


B1121, B1122, B1141 


Turn signals will not flash, four-way flashers inop- 


DTC B1121, DTC B1122, DTC B1141, Will Not 


rate while all bulbs are working 


erable Flash, 4-Way Flashers Inoperable (Part 1 of 6) 
N/A Turn signals will not cancel upon turn completion | Will Not Cancel Upon Turn Completion 
N/A Left or right turn signals flash at double the normal | Flash at Double Normal Rate, All Bulbs Working 
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Figure E-16. Turn Signal Circuit (FLHR/C) 
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Figure E-17. Turn Signal Circuit (FLHX, FLHT/C/U, FLTR) 
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Table E-16. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHT/C/U |16-place Molex (Black) Inner fairing - right radio support bracket 
Hess FLTR  |16-place Molex (Black) Inner fairing - right side below radio 
[7] Rear fender lights harness All 8-place Multilock Top of rear fender (under seat) 
[15] Main to interconnect har- FLHT/C/U |4-ріасе Packard Inner fairing - right fairing bracket 
ness FLTR 4-place Packard Inner fairing - below radio (right side) 
[18] Left rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[19] Right rear turn signal All 2-place Multilock Circuit board under tail lamp assembly 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[21] Indicator lamps FLHR/C  |8-place Deutsch Under console 
FLHT/C/U |10-place Multilock Inner fairing - above radio 
[22] Right handlebar switches FLHR/C  |6-place Molex (Black) Inside headlamp nacelle - fork stem nut 
lock plate (right side) 
FLHT/C/U |12-place Molex (Black) Inner fairing - right fairing support brace 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (Gray) Inside headlamp nacelle - fork stem nut 
lock plate (left side) 
FLHT/C/U |16-place Molex (Gray) Inner fairing left fairing support brace 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
[31] Left/right front turn FLHR/C |6-ріасе Multilock Inside headlamp nacelle - fork stem nut 
signal/auxiliary lamp lock plate (left side) 
FLHT/C/U |4-place Multilock Inner fairing left/right fairing support brace 
[33] Ignition Switch FLHR/C |3-ріасе Packard Under console 
FLHT/C/U |3-place Packard Bottom of ignition switch 
[78] ECM All 73-place Delphi Under seat 
[94] Rear fender lights harness All 6-place Multilock Circuit board under tail lamp assembly 
[GND1] Harness grounds All Ring terminals Under seat 
[GND1A] 
[GND2] 


Diagnostic Notes: All Turn Signal 
Flowcharts 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Gain access to vehicle's TSM/TSSM: 


a. See Figure E-15. Position TSM/TSSM in same orient- 
ation it is mounted on vehicle. Turn the ignition switch 
to IGNITION. Turn on four-way flashers by pressing 
both left and right turn signal switches simultaneously. 
Turn ignition switch off; four-way flashers should 
continue to flash. 


b. Tilt module greater than 45 degrees to the left. 
c. Repeat step a. 


d. Tilt module greater than 45 degrees to the right. 


To enable diagnostic mode, see E.10 SPEEDOMETER 
SELF-DIAGNOSTICS. 


Connect BREAKOUT BOX (Part No. HD-42682) (gray) 
between TSM/TSSM connector [30A] and wiring harness 
connector [30B]. See E.11 BREAKOUT BOX:TSM/TSSM. 


Closely inspect handlebar controls for pinched wiring. 


Connect gray HARNESS CONNECTOR TEST KIT (Part 
No. HD-41404-B) adapters and patch cords to connector 
[22] (right) or connector [24] (left). 
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HOME 


Will Not Cancel Upon Turn Completion 


Is TSM/TSSM mounted properly? 
| 


YES NO | 


Check if TSM/TSSM is configured 


for solo or sidecar operation. See Mount 
Е.З TSM/TSSM VEHICLE i 1 " 
DELIVERY. Correcey- 


Is TSM/TSSM configured properly? 


YES 


Do four-way flashers 
cancel in both directions? 


Select proper 
vehicle 
configuration. 


YES 


Operate motorcycle at a speed greater 
than 7 MPH (11 kph) in a straight line. 
Activate either turn signal. Turn signals 


Replace TSM/TSSM. 
Perform setup and 
password learn. 


should cancel after 20 flashes. 
Do turn signals cancel? 


YES № | 
Go to Cancels Does speedometer 
Erratically. register vehicle speed? 


YES NO 


Refer to 2.2 
22. cond (2) INITIAL DIAGNOSTIC 
р CHECK: 


SPEEDOMETER. 


and setup. 


6773 


fc02220_en 


2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) E-35 


HOME 


Cancels Erratically 


Continued from Will Not Cancel Upon Turn Completion. 


Check for voltage between Breakout Box terminal 8 (gray) and ground at 
Breakout Box terminal 12 (gray): with left turn signal switch pressed, 
wiggle harness between TSM/TSSM and left handlebar switches while 
monitoring for voltage fluctuations or changes in turn signal flash pattern. 


Check for voltage between Breakout Box terminal 7 (gray) and ground at 
Breakout Box terminal 12 (gray): with right turn signal switch pressed, 
wiggle harness between TSM/TSSM and right handlebar switches while 
monitoring for voltage fluctuations or changes in turn signal flash 
pattern. 


Are voltage fluctuations present? 


Check for voltage between Breakout Box terminal 8 (gray) and ground at 

Breakout Box terminal 12 (gray): with left turn signal switch not pressed, 

wiggle harness between TSM/TSSM and left handlebar switches while 
monitoring for voltage fluctuations or turn signal activation. 


Check for voltage between Breakout Box terminal 7 (gray) and ground at 

Breakout Box terminal 12 (gray): with right turn signal switch not pressed, 

wiggle harness between TSM/TSSM and right handlebar switches while 
monitoring for voltage fluctuations or turn signal activation. 


Locate and repair 
intermittent open. 


Are voltage fluctuations present? 


Turn ignition switch OFF. 


Check for continuity between Breakout Box terminal 8 
(gray) and ground at Breakout Box terminal 12 (gray): 
with left turn signal switch pressed, wiggle harness 
(4) Locate and repair between TSM/TSSM and left handlebar switches. 
intermittent short to 

voltage. Check for continuity between Breakout Box terminal 7 

(gray) and ground at Breakout Box terminal 12 (gray): 
with right turn signal switch pressed, wiggle harness 
between TSM/TSSM and right handlebar switches. 


Is continuity present at any time? 


System OK. 

Review turn signal cancellation 
function with customer. 
See Turn Signal Functions 
under E.2 TSM/TSSM 
FEATURES. 


Locate and repair 


О intermittent short to 


ground. 


fc02221_en 
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DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 1 of 4) 


Turn ignition switch to IGNITION. 
Are turn signal lamps on continuously? 


YES 


Check for voltage on Breakout Box 

terminal 5 (gray) (left turn signals) or 

terminal 6 (gray) (right turn signals) 

with TSM/TSSM disconnected from 
Breakout Box. 

Is battery voltage present? 


Replace TSM/TSSM. 
Learn password and 
perform setup. 


Locate and repair 
short to voltage 


6790 6791 


9 


Go to DTCs B1121, 
B1122, and B1141, 
Will Not Flash, 4-Way 
Flashers Inoperable 
(Part 2 of 4). 


| YES 


Place red meter lead at 
terminal 1 (gray) and black 
meter lead at terminal 12 

(gray) of Breakout Box. 
Is battery voltage present? 


[36] 


Activate 4-Way flashers. 
Do any lamps illuminate? 


Connector [30] 
mated fully? 


[ No 


Mate 
connector. 


2 


YES 


Move red meter lead to 
Breakout Box terminal 2. 


Is battery voltage present? 


YES 


Go to DTCs B1121, 
B1122, and B1141, 
Will Not Flash, 4-Way 
Flashers Inoperable 
(Part 4 of 4). 


Locate and repair 
open on (GY) wire 
between ignition fuse 
and TSM/TSSM. 


6793 


679 
NO 


Go to DTCs B1121, 
B1122, and B1141, 
Will Not Flash, 4-Way 
Flashers Inoperable 
(Part 3 of 4). 


[36] 


Check for voltage at 
ignition fuse. 
Is battery voltage present 
on both terminals? 


Go to 4.10 NO 
ECM POWER. 


fc02223 еп 
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DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 2 of 4) 


Continued from DTCs B1121, B1122, and B1141, Will Not 
Flash, 4-Way Flashers Inoperable (Part 1 of 4). 


Inspect bulbs on side that will not flash. 
Are the bulbs OK? 


NO 
Place jumper wire between terminals 1 
and 6 of Breakout Box. Replace bulbs 
Do the right turn signals (front and rear) as necessary. 


illuminate? 6796 


Place a jumper wire between terminals 1 


and 5 of Breakout Box. Check for continuity between terminal 6 of 


Breakout Box and lamps (front and rear). 
Is continuity present? 


Do the left turn signals (front and rear) 
illuminate? 


YES NO YES | 


Repair open Repair open between 
ground circuit. lamps and TSM/TSSM 
connector [30]. 


6797 6798 


Check for continuity 
between terminal 5 of 
Breakout Box and lamps 
(front and rear). 

Is continuity present? 


Go to Flash at Double 
Normal Rate, All Bulbs 
Working. 


Вера! Repair open between 
lamps and TSM/TSSM 
ground circuit. connector [30]. 
6799 6800 


fc02224 en 


E-38 2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) 


HOME 


DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 3 of 4) 


Continued from DTCs B1121, B1122 and 
B1141, Will Not Flash, 4-Way Flashers 
Inoperable (Part 1 of 4). 


Check resistance to ground on Breakout Box 
terminal 12 (gray). 
Is resistance less than 1 Ohm? 


YES 


Check for battery voltage at both 


Is proper voltage present at both 
terminals? 


terminals of 15 Amp battery fuse. 


Repair poor 
ground. 


Repair open in (BN/GY) wire 
between battery fuse and TSM. 


6806 


6805 


One terminal. 


Neither terminal. 


Repair open between 40 Amp 
MAXIFUSE and fuse block. 


6808 


Replace battery 


fuse. 


6807 


fc02225 en 
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DTCs B1121, B1122, and B1141, Will Not Flash, 4-Way Flashers Inoperable (Part 4 of 4) 


Continued from DTCs B1121, B1122, and B1141, Will 
Not Flash, 4-Way Flashers Inoperable (Part 1 of 4). 


Check for battery voltage at Breakout Box terminal 7 
(gray) with right turn signal pressed and terminal 8 
(gray) with left turn signal pressed. 

Is battery voltage present? 


Check for battery voltage on terminal 1 
connector [22B] (right), or terminal 1 
connector [24B] (left). 

Is battery voltage present? 


Replace TSSM. 
Learn password and perform set-up. 


6791 


YES 


With turn signal switch pressed on side 


being tested, check for continuity Locate and repair open (O/W) wire 


between terminal 1 and terminal 5 on 
connector [22A] (right), or connector 
[24A] (left). 


between terminal 1 on connector 
[22B] (right), or terminal 1 connector 
[24B] (left) and accessory fuse. 


Is continuity present? 


6814 - right 
6812 - left 
Locate and repair open wire between ? - 
terminal 5 on connector [22B] (right), or Replace turn signal SUCH 
к or repair wiring to turn 
terminal 5 connector [24B] (left) and signal switch? 
TSM connector [30]. 9 i 
6813 - right 6811 
6810 - left 
Clear DTCs using speedometer self-diagnostics. 
See E.10 SPEEDOMETER SELF-DIAGNOSTICS. fc02226 en 


Confirm proper operation with no check engine lamp. 
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HOME 


Flash at Double Normal Rate, All Bulbs Working 


Determine correct part number for all installed turn signal 
bulbs and verify against parts installed on motorcycle. 
Are correct parts installed? 


YES 


Verify lamps are learned by: 
1. Turn ignition OFF-IGNITION. 
2. Activate left turn lamp for 5 flashes. 
3. Activate right turn lamp for 5 flashes. 


Do the lamps now flash at normal rate? 6820 
YES 
System Check for corrosion on bulbs 
ОК and/or sockets. 
: Is corrosion present? 


[36] 


Check for corrosion on all lamp 
connection terminals. 
Is corrosion present? 


Remove corrosion with a wire brush. Install Electrical 
Contact Lubricant (Part No. 99861-02) in bulb sockets. 
Do lamps flash at normal rate? 


YES 


Clean corrosion from 


Clean or replace bulb. wires and terminals. Replace TSM/TSSM. 

pow Do lamps flash at normal Do lamps flashiat Learn password (if needed) 
rate? normal rate? and perform setup. 
6821 i 
6824 
YES NO 
Fteplace lamp Replace TSM/TSSM. 
ok. assembly: Learn password (if needed) 
6822 6823 : and perform setup. 
6824 
fc02222 еп 
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DTC B0563 E.14 
GENERAL DIAGNOSTICS 
Battery Voltage High Diagnostic Tips 


The TSM/TSSM continually checks the battery voltage during 
IGN/OFF and IGN/RUN power modes. If the voltage exceeds 
16.0 Volts for more than 5.0 € 0.5 seconds, the TSM/TSSM 
sets DTC B0563. 


* This DTC may set when the vehicle is placed on a battery 
charger, on fast charge, for a long period of time. 


*  TheTSSM does not illuminate the security lamp when this 
DTC is set. 


Diagnostic Notes 
Problem may be faulty voltage regulator. See 1.7 CHARGING 


SYSTEM tests to correct. 
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DTC B1131, B1132 


E.15 


GENERAL 


NOTE 


This section applies only to those vehicles equipped with the 
optional security system. 


Alarm Output Low (DTC B1131) or Alarm 
Output High (DTC B1132) 


See Figure E-18. An alarm cycle is activated when the TSSM 
is connected, the siren has been armed by the TSSM and a 
security event occurs. See E.6 SECURITY SYSTEM FUNC- 
TIONS (TSSM ONLY). Under normal armed operation, the 
siren input (terminal 2) is driven low by the TSSM to trigger the 
audible alarm. When the siren input is driven high by the TSSM 
the audible alarm stops. 


ed02047 


Figure E-18. Security Siren 


DIAGNOSTICS 


PART NUMBER 
HD-41404-B 
HD-42682 


TOOL NAME 
HARNESS CONNECTOR TEST KIT 
BREAKOUT BOX 


Diagnostic Tips 


* Ifthe siren is armed and the internal siren battery is dead, 
shorted, disconnected, or has been charging for a period 


longer than 24 hours, the siren responds with three chirps 
on arming instead of two. 


* The internal siren battery may not charge if the motor- 
cycle's battery is less than 12.5 Volts. 


e е siren does not chirp two or three times on a valid 
arming command from the TSSM, the siren is either not 
connected, not working, or the siren wiring was opened 
or shorted while the siren was disarmed. 


e Ifthe siren enters the self-driven mode where it is powered 
from the siren internal 9-Volt battery, the turn-signal lamps 
will not alternately flash. If the TSSM activates the siren, 
the turn-signal lamps will flash. If the siren has been armed 
and a security event occurs, and the siren is in self-driven 
mode, the siren alarms for 20-30 seconds and then turn 
off for 5-10 seconds. This alarm cycle will be repeated ten 
times if the siren is in the self-driven mode. 


e Ifthe siren does not stop alarming after it has been armed, 
then either the TSSM output or siren input may be shorted 
to ground, or the siren vehicle battery connection is open 
or shorted to ground, or the siren vehicle ground connec- 
tion is open, or a security event has occurred. See 
E.6 SECURITY SYSTEM FUNCTIONS (TSSM ONLY) for 
a description of alarm functions. 


Diagnostic Notes 


Each reference number below correlates to a circled number 
on the flowchart(s). 


1. Use BREAKOUT BOX (Part No. HD-42682) and HAR- 
NESS CONNECTOR TEST KIT (Part No. HD-41404-B), 
gray pin probe and patch cord. See E.11 BREAKOUT 
BOX: TSM/TSSM. 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray socket probe and patch cord. 


3. Having the correct multimeter Ohm scale is important for 
this test. Some meters may read infinity for high Ohm 
values. If this is the case, check your Ohm scale and 
retest. 
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Figure E-19. Siren Circuit 
Table E-17. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[30] TSSM All 12-place Deutsch Under right side cover 
[33] Ignition switch FLHR/C/S 3-place Packard Under console 
FLHT/C/U 3-place Packard Bottom of ignition switch 
[134] Sidecar BAS All 3-place Packard Under right side cover 
[142] Siren All 3-place Delphi Under left side cover 
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HOME 


DTCs B1131 and B1132 


Check for battery voltage at siren connector 
[142B]. With ignition switch turned to 
IGNITION, measure voltage between 

terminal 3 (BK) and terminal 1 (BN/GY). 
Is battery voltage present? 


With ignition off, check continuity between 
siren connector [142B] terminal 3 and 
Breakout Box terminal 12. Then measure 
continuity between siren connector [142B] 
terminal 1 and Breakout Box terminal 1. 
Is continuity present? 


With ignition off, measure resistance 
between siren connector [142B] terminal 2 
and Breakout Box terminal 11 (gray). 

Is resistance less than 1 Ohm? 


YES NO YES | wo | 


Measure resistance between Breakout 
Box terminal 11 and chassis ground. 
Is resistance less than 1 Ohm? 


Locate and 
repair open on 
(LGN/BN) wire. 


Locate and repair Repair 
short between (BN/ open 
GY) and (BK) wires. wire. 


YES 


Disconnect TSM/TSSM from Breakout Box. 
Check for voltage on terminal 11. 
Is battery voltage present? 


Locate and repair 
grounded (LGN/BN) wire. 


Locate and repair 
grounded (LGN/BN) wire. 


Disconnect siren from Breakout Box. 
Measure resistance between siren 
connector [142A] terminals 2 and 3. 
Is resistance between 120,000-200,000 
Ohms with siren disconnected? 


Connect siren to a known good 
motorcycle. Arm and activate siren 
to verify operation. Disarm siren. 
Did siren operate correctly? 


Replace the 
siren. 


Replace TSSM. Learn Replace 
password and perform the 
setup. siren. 


7 < Clear DTCs using speedometer self-diagnostics. See E.10 
SPEEDOMETER SELF-DIAGNOSTICS. Confirm proper 
operation with no check engine lamp. fc02266_en 
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DTC B1134 E.16 


GENERAL DIAGNOSTICS 
Starter Output High PART NUMBER TOOL NAME 
With the TSM/TSSM disarmed, ignition switch on, engine stop HD-42682 BREAKOUT BOX 


switch set to RUN and transmission in neutral of clutch lever Е . 
pulled in, the start relay is grounded. Battery voltage is applied Diagnostic Notes 


to the start relay and coil which are grounded through the Each reference number below correlates to а circled number 
TSM/TSSM. This DTC sets when that ground is not established оп the flowchart(s). 


through the TSM/TSSM. 
1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) to 
wire harness connector [30] leaving TSM/TSSM discon- 
nected. See E.11 BREAKOUT BOX: TSM/TSSM. 


em00325 
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Figure E-20. Starter/TSSM Circuit 
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Table E-18. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[30] TSSM All 12-place Deutsch Under right side cover 
[33] Ignition switch FLHR/C/S 3-place Packard Under console 

FLHT/C/U 3-place Packard Bottom of ignition switch 
[119] Start relay All Fuse Block Fuse block (under left side 


cover) 
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HOME 


DTC B1134 


Remove the start relay. 
Check for voltage on Breakout Box 
terminal 9 (gray). 

Is battery voltage present? 


Install the start relay. 
Is battery voltage present on 


Locate and repair 
short to voltage 
on (TN/GN) wire. 


Breakout Box terminal 9 (gray)? 


Replace the Replace TSM/TSSM. 
pur rela Learn password and 
à perform setup. 


Clear DTCs using speedometer self-diagnostics. 
| See E. 10 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 


1с02227 en 


E-48 2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) 


HOME 


DTC B1135 E.17 


GENERAL NOTE 
: When DTC B1135 is set, the tip-over engine shutdown, TSSM 
Accelerometer Fault: B1135 tamper alarm and bank angle sensors are disabled. The 


DTC B1135 indicates a failure which requires replacement of | security lamp also illuminates when this code is set. 
the TSV/TSSM. 
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DTC B1151, B1152, B1153 


E.18 


GENERAL 


Sidecar Bank Angle Sensor (BAS) 


These DTCs are set when a TSM/TSSM is configured for 
sidecar use and a fault is detected with the sidecar BAS. 


Table E-19. Code Description 


DTC DESCRIPTION 

B1153 Sidecar BAS high 

B1151 Sidecar BAS short to ground 

B1152 Sidecar BAS short to battery 
DIAGNOSTICS 
PART NUMBER TOOL NAME 
HD-41404-B HARNESS CONNECTOR TEST KIT 
HD-42682 BREAKOUT BOX 
HD-48650 DIGITAL TECHNICIAN Il 
Diagnostic Tips 


The smart siren cannot be disarmed when the ignition 
switch is turned to IGNITION and a BAS is installed. If the 
ignition switch triggers the security alarm, turn off the 
switch to disarm the siren. 


Use DIGITAL TECHNICIAN II (Part No. HD-48650) to 
verify sidecar learn. 


Verify no other circuits are tied to terminal 11 of the 
TSM/TSSM. 


If a sidecar is installed without the BAS kit, the TSM/TSSM 
continues to operate in solo mode on a sidecar motorcycle. 


If the BAS is removed without disabling sidecar learning, 
the TSM/TSSM sets a DTC until sidecar learning is dis- 
abled using DIGITAL TECHNICIAN II (Part No. HD-48650), 
or the bank angle sensor is reinstalled. 


The software is designed to prevent the TSM/TSSM from 
switching to sidecar mode unless the entire system is 
operating properly (no DTCs set). 


The BAS cannot be detected when the security function 
is in the alarm mode (lights flashing, siren sounding). 


A sidecar tip-over event cannot be detected when the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


A short to ground fault cannot be detected when the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


A short to battery fault cannot be detected unless the 
security function is in the alarm mode (lights flashing, siren 
sounding). 


An out-of-range fault cannot be detected when the security 
function is in the alarm mode (lights flashing, siren 
sounding). 


ed02037 


Figure E-21. Breakout Box (Part No. HD-42682) 
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Figure E-22. Harness Connector Test Kit (Part No. 
HD-41404-B) 


Diagnostic Notes 


See Figure E-21 and Figure E-22. Each reference number 
below correlates to a circled number on the flowchart(s). 


1. Use BREAKOUT BOX (Part No. HD-42682) and HAR- 
NESS CONNECTOR TEST KIT (Part No. HD-41404-B), 
gray pin probe and patch cord. 3.12 BREAKOUT BOX: 
TSM/HFSM 


2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- 
41404-B), gray pin probe and patch cord. 
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Figure E-23. Siren Circuit 
Table E-20. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
[33] Ignition switch FLHR/C/S . |3-place Packard Under console 
FLHT/C/U  |3-place Packard Bottom of ignition switch 
[134] Sidecar BAS All 3-place Packard Under right side cover 
[142] Siren All 3-place Packard Under left side cover 
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DTCs B1151, B1152, and B1153 


Disarm security system. Connect Breakout Box to 
[30]. Turn ignition switch to IGNITION. Measure 
voltage between terminals 2 (gray) and 12 (gray). 
Is battery voltage present? 


2 


With ignition OFF, check continuity between 
connector [134B] terminal C and Breakout Box 
terminal 2 (gray). Then measure continuity 
between connector [134B] terminal A and 
Breakout Box terminal 11 (gray). 
Is continuity present? 


Go to Will Not Flash, 4-Way 
Flashers Inoperative. 


[ No 


Measure resistance between 
connector [134B] terminal B and Locate and repair 
Breakout Box terminal 9 (gray). open wire. 
Is resistance less than 1 Ohm? 


Jumper terminals 9 (gray) and 12 
(gray) on Breakout Box and then 
check voltage on terminal 11 (gray). 


7 DTCs 
Voltage Condition Set 
0.25 Short to 
<0. Ground Yes Locate and repair 
>80 Short to VBAT Yes open on (TN/GN) wire. 
35.5 Disabled No 
0.25 -1.5 RUN No 


Clear DTCs using speedometer self-diagnostics. 
See E.10 SPEEDOMETER SELF-DIAGNOSTICS. Confirm 
proper operation with no check engine lamp. 


Replace sidecar BAS if voltage 
is out of RUN range. 


fc02267_en 
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DTC B1154, B1155 


E.19 


GENERAL 


DTCs B1154 and B1155 may occur if the motorcycle is ridden 
with the clutch disengaged (pulled in) at soeeds greater than 
16 km/h (10 mph) for more than 60 seconds (as in coasting 
down a long mountain road). 


DIAGNOSTIC NOTES 


PART NUMBER 


TOOL NAME 


HD-42682 


BREAKOUT BOX 


Each reference number below correlates to a circled number 


on the flowchart(s). 


Connect BREAKOUT BOX (Part No. HD-42682) to TSSM. 
See E.11 BREAKOUT BOX: TSV/TSSM. 


If DTC is current (lamp) on continuously, clear codes return 
during operation), replace HFSM. If DTC is historic, check 
for intermittents. 


A reading of several hundred Ohms is normal due to the 
neutral indicator lamp (LED). 


Table E-21. Clutch/Neutral Switch DTCs 


DTC DESCRIPTION GO TO 
B1154 Clutch switch short-to-ground Clutch Switch Short-to-Ground: DTC B1154 
B1155 Neutral switch short-to-ground Neutral Switch Short-to-Ground: DTC B1155 


2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) E-53 


em00326 


TSM/TSSM 


ВЕ) 


Neutral Switch | 4 || 4 E TN 


Clutch Lockout Switch |10 | 10 


B BK/R 


A 


Left 


2 
[30A] [30B] 


[24A] [24B] 
> 


Clutch Lockout Switch 


To 
Instrument $m o 
Fuse 


Hand Controls 


[2081A [s 8 T 
[20А] | 1 1з 
oz 


N 


Right 
GND2 Stud 
(Clean) 
ем = 
Left GND 
Stud (Dirty) 
г | BK == 
GND1A 
E 8 
Bug A [131] 
А Neutral 
^ Switch 
Neutral 
Indicator 


Figure E-24. Clutch and Neutral Interlock Circuits (FLHR/C) 
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Figure E-25. Clutch and Neutral Interlock Circuits (FLHX, FLHT/C/U, FLTR) 


Table E-22. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- | FLHX/T/C/U, | 16-place Molex (black) Inner fairing - right side below radio 
ness FLTR 
[2] Main to interconnect har- | FLHX/T/C/U, | 12-place Molex (gray) Inner fairing - left radio support bracket 
ness FLTR 
[20] Console harness FLHR/C |16-ріасе Molex Under seat 
[21] Indicator lamps FLHR/C  |8-place Delphi Under console 
FLHX/T/C/U, |8-place Delphi Inner fairing - above radio 
FLTR 
[24] Left handlebar switches FLHR/C |8-ріасе Molex (gray) Inside headlamp nacelle - fork stem nut 
lock plate 
FLHX/T/C/U, | 16-place Molex (gray) Inner fairing - left fairing support brace 
FLTR 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
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Table E-22. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[131] Neutral switch All Post terminals Top of transmission (right side) 
[GND1] Harness grounds All Ring terminals Under seat 
[GND1A] 
[GND2] 
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DTC B1154 


Connect Breakout Box to the main harness, leaving the 
connector [30] disconnected. Measure continuity between 


terminal 10 (gray)(+) and terminal 12 (gray)(-). 
Is continuity present? 


Disconnect conne 
continuity between ter 


minal 10 (gray)(+) and Replace TSSM. Learn password 
terminal 12 (gray)(-) on Breakout Box. and perform set-up. 
Is continuity present? 


ctor [24]. Measure 


6791 
YES 


Locate and repair short to ground on (BK/R) 
wire in main wiring harness between 
connectors [30B] and [24B]. 


Locate and repair short to ground in 
left handlebar switch wiring. 


fc02229 еп 
5861 5861 
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DTC B1155 


With the transmission in first or second gear, connect 
Breakout Box to the main harness, leaving 
the TSSM disconnected. Measure resistance 
between terminal 4 (gray) and terminal 12 (gray). 
Is resistance less than 10 Ohms? 


Disconnect neutral switch [131]. Measure 


resistance between terminal 4 (gray) and 
terminal 12 (gray) on Breakout Box. 


Is resistance less than 10 Ohms? 


Replace TSSM. Learn password 
and perform set-up. 


6791 


YES 


Locate and repair short to 
ground on (TN) wire in 
main wiring harness. 


5862 


NO 
Replace the fc02230_en 
neutral switch. 


5157 
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DTC U1016 


E.20 


GENERAL DIAGNOSTICS 

Loss of ECM Serial Data PART NUMBER TOOL NAME 
See Figure E-26. The DLC provides a means for the ECM, HD-42682 BREAKOUT BOX 

ABS, radio, tachometer, TSM/TSSM, and speedometer to HD-43876 BREAKOUT BOX 


communicate their current status. When all operating para- 


meters on the serial data bus are within specifications, a state Diag nostic Notes 


of health message is sent between the components. A DTC 
U1016 indicates that the ECM is not capable of sending this 
state of health message. A DTC U1016 also indicates that 


Each reference number below correlates to a circled number 
on the flowchart(s). 


there was communication on the data bus since power up, but 1. Connect BREAKOUT BOX (Part No. HD-42682) (gray) 


was lost or interrupted during that key cycle. 


Table E-23. Code Description 


between TSM/TSSM connector [30A] and wire harness 
connector [30B]. See E.11 BREAKOUT BOX:TSM/TSSM. 


2. Connect BREAKOUT BOX (Part No. HD-43876) between 


DTC DESCRIPTION 


wire harness and ECM. See 4.7 BREAKOUT BOX: EFI. 


010161 Loss of all ECM serial data 


ERES o 


arz 


Figure E-26. Electronic Control Module (ECM) 
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Figure E-27. Serial Data Circuit: FLHX, FLHT/C/U, FLTR 
Table E-24. Wire Harness Connectors 
NO. DESCRIPTION MODEL TYPE LOCATION 
[1] Main to interconnect har- FLHX/T/C |16-ріасе Molex (Black) Inner fairing - right radio support bracket 
Hess FLTR 16-place Molex (Black) Inner fairing - right side below radio 
[2] Main to interconnect har- ALL 12-place Molex (Gray) Inner fairing - left radio support bracket 
ness 
[27] Radio All 23-place Amp Inner fairing - back of radio (right side) 
[30] TSM/TSSM All 12-place Deutsch Under right side cover 
[39] Speedometer FLHX/T/C |12-ріасе Packard Inner fairing (back of speedometer) 
FLTR 12-place Packard Instrument nacelle (back of speedometer) 
[78] ECM All 73-place Packard Under seat 
[91] DLC All 4-place Deutsch Under left side cover 


E-60 2009 Touring Diagnostics: Appendix E TSM/TSSM (Japan/Korea) 


Table E-24. Wire Harness Connectors 


NO. DESCRIPTION MODEL TYPE LOCATION 
[108] Tachometer (If equipped) FLHX/T/C |12-расе Packard Inner fairing (back of tachometer) 

FLTR 12-place Packard Instrument nacelle (back of tachometer) 
[166] ABS (if equipped) All 20-place Molex Under right side cover 
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Figure E-28. Serial Data Circuit: FLHR/C 
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Table E-25. Wire Harness Connectors 


NO. DESCRIPTION TYPE LOCATION 

[30] TSM/TSSM 12-place Deutsch Under right side cover 

[39] Speedometer 12-place Packard Back of speedometer (back of console) 
[78] ECM 73-place Packard Under seat 

[91] DLC 4-place Deutsch Under left side cover 

[166] ABS 20-place Molex Under right side cover 
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DTC U1016 


Can you read ECM hardware part number? 
See E.10 SPEEDOMETER SELF-DIAGNOSTICS. 


NO or “No Rsp” 


Check continuity between terminal 3 
(gray) of TSM/TSSM Breakout Box and 
terminal 69 of ECM Breakout Box. 

Is continuity present? 


YES 


While wiggling harness, check continuity 
between terminal 3 (gray) of TSM/TSSM 
Breakout Box and terminal 69 of ECM 
Breakout Box. 

Is continuity present? 


Clear DTCs. Test ride. 
Did DTC U1016 return? 


Repair intermittent 
on (LGN/V) wire. 


Replace ECM. 
Reprogram and learn password 


Repair open on 
(LGN/V) wire. 


Clear DTCs using speedometer self-diagnostics. 
See E.10 SPEEDOMETER SELF-DIAGNOSTICS. 
Confirm proper operation with no check engine lamp. 


Replace ECM. 
Reprogram and learn 
password. 


No trouble found. 


fc02231_en 
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DTC U1300, U1301 OR BUS ER E.21 


GENERAL 


DIAGNOSTICS 


Serial Data Low or Serial Data Open/High 


The typical serial data voltage range is 0 (inactive)-7 Volts 
(active). Due to the short pulse, voltage is much lower on a 
DVOM. In analog mode, a DVOM reading serial data shows 
continuous voltage when active, typically 0.6-0.8 Volt. The 
range for acceptable operations is 0-7.0 Volts. 


Table E-26. Code Description 


DTC DESCRIPTION 
U1300 Serial data low 
U1301 Serial data bus open/high 


Diagnostic Tips 


e If serial data is shorted, these DTCs automatically cause 
the check engine lamp to illuminate. The odometer reads 
BUS Er in this condition. 


e DTCs P1009 and P1010 may accompany DTCs U1300 
and U1301. 


Diagnostic Notes 


If a U1300, U1301 or BUS Er is present, perform diagnostic 
procedures listed in 4.11 STARTS, THEN STALLS. 
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TSM/TSSM: PASSWORD LEARN 


E.22 


GENERAL 


PASSWORD LEARNING 


If the ECM or TSM/TSSM is faulty, follow the instructions in 
the service manual for ECM or TSM/TSSM replacement. Then, 
to determine if password learn is necessary, refer to 
Table E-27. 


Table E-27. Password Learn 


DEVICE REPLACED IS PASSWORD LEARN 
NECESSARY? 
ECM Yes 
TSM No * 
TSSM Yes 
* f a TSM has been replaced by a TSSM, or a TSSM has 
been replaced by a TSM, password learn is necessary. 


To perform password learning procedure, refer to Table E-27. 


When finished, continue with all instructions under 
E.3 TSM/TSSM VEHICLE DELIVERY. 
Always perform all appropriate instructions under 


Е.З TSM/TSSM VEHICLE DELIVERY after TSM/TSSM 
replacement or removal. 


NOTE 
Do not forget to enter a PIN for TSSM vehicles. If a code is not 
assigned and the key fob is lost or damaged while the vehicle 
is armed, the TSSM must be replaced. 


Table E-28. Setting TSM/TSSM and ECM Password 


NO. ACTION 


CONFIRMATION NOTES 


15 seconds. 


Ignition must be turned off for at least | With ignition turned off, check engine 
lamp and security lamp are off. 


1 Install new TSM/TSSM or ECM. Per- 
form all steps under Е.З TSM/TSSM 
VEHICLE DELIVERY. 


Set engine stop switch to RUN. 


Turn ignition switch on. 


Verify check engine lamp and security 
lamp illuminate and then turn off. 


TSM/TSSM enables starter 
relay. 


seconds before turning ignition switch 
on. Turn ignition switch on and start 
engine to confirm successful Password 
Learn procedure. Clear DTCs. 


4 Attempt normal start one time. Engine starts and stalls. Check engine | Password has not been 
lamp illuminates and stays on. learned. ECM sets DTC 
P1009. 
5 Wait ten seconds. Security lamp illumin- | Security lamp illuminates. ECM enters Password 
ates and stays on. Learning mode for ten 
minutes. Do not cycle ignition 
switch or interrupt vehicle 
power or Password Learn will 
be unsuccessful. 
Wait until security lamp turns off. This takes 10 minutes. 
Quickly (within 1 second) turn ignition ECM must not be allowed to 
switch OFF-IGNITION. shutdown. 
Wait until security lamp turns off. This takes 10 minutes. 
Quickly (within 1 second) turn ignition ECM must not be allowed to 
switch OFF-IGNITION. shutdown. 
10 Wait until security lamp turns off. This takes 10 minutes. 
11 Quickly (within 1 second) turn ignition ECM must not be allowed to 
switch OFF-IGNITION. shutdown. 
12 Turn ignition switch off. Wait 15 


13 Perform all steps under E.3 TSM/TSSM 
VEHICLE DELIVERY. 
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TSSM MAINTENANCE 


E.23 


GENERAL 


The TSSM system uses batteries in the key fob and siren. 
These are the only parts requiring periodic maintenance. 


KEY FOB 


Schedule 
Replace the key fob battery every two years. 
Battery Replacement 


1. See Figure E-30. Open the key fob case. 
a. Placeathin blade between the two halves of the case. 


b. Slowly twist the blade. 


2. Replace battery (1). 
a. Remove the original battery. 


b. Install a new battery with the positive (+) side down. 
Use a Panasonic( 2032 or equivalent. 


3. Align case and circuit board (3) as shown. Snap case 
halves together. 


4. While standing next to the motorcycle, press and hold the 
key fob button for 10-15 seconds until the security system 
responds with two turn signal flashes/siren chirps. 


ed03015 


Figure E-29. Key Fob Assembly: TSSM 


ed030114 


1. Battery 
2. Battery contact 
3. Circuit board 


Figure E-30. Open Key Fob: TSSM 


SIREN (IF INSTALLED) 
Schedule 


The siren's internal 9 Volt battery is rechargeable and does 
not need to be replaced on a regular basis. Battery life under 
normal conditions is approximately three to six years. 


NOTES 


*  SeeFigure E-31 and Figure E-32. Early style siren works 
with both TSSM and HFSM. Late style siren only works 
with HFSM. 


* The internal siren battery may not charge if the motor- 
cycle's battery is less than 12.5 Volts. 


Battery Replacement: Early Style Siren 
1. Disarm system and remove siren. 


2. SeeFigure E-31. Remove battery cover. 


a. Place the siren module on a flat and sturdy table with 
the potted section (area with epoxy covering circuit 
board) facing up and towards you. 


b. Position a knife blade at a 45 degree angle to the long 
side of the siren case. Insert the knife blade between 
the siren case and battery cover at one of the two 
accessible corners of the battery cover. Keep the 
blade slightly higher towards the battery cover as this 
helps keep the blade away from the battery seal. 


с. Slowly twist the blade towards the battery cover and 
the cover will pop off. 


NOTES 
* A For protection against corrosion, battery terminals and 
battery clip are covered with a special grease. Do not wipe 
away this substance. Apply all available existing grease 
to terminals on new battery. 


* Use only a 9 Volt nickel metal hydride battery in the siren. 
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3. Replace battery by removing old battery from polarized 
battery clip. Install a new 9 Volt nickel metal hydride bat- 
tery. 

4. Reinstall battery cover. 

a. Carefully replace the rubber seal. 
b. Align battery cover with case placing round corners 


on cover away from connector [142A]. Snap cover 
into place. 


5. Install siren and check operation. If siren is working prop- 
erly, it responds with two chirps after receiving the arm 
command. 


Battery Replacement: Late Style Siren 
1. Disarm system and remove siren. 
2. See Figure E-32. With a small screwdriver or pick, push 


the catches (1) in through the two slots (2) in the end of 
the siren to release the battery cover (3). 


NOTES 
* A For protection against corrosion, battery terminals and 
battery clip are covered with a special grease. Do not wipe 
away this substance. Apply all available existing grease 
to terminals on new battery. 


* Use only a 9 Volt nickel metal hydride battery in the siren. 


3. Replace battery (4) by removing old battery from polarized 
battery clip. 


4. Recharge and re-install or install a new 9 Volt nickel metal 
hydride battery. 


5. Reinstall battery cover (3). 
a. Carefully replace the rubber seal (5) on the cover. 


b. Align battery cover with case placing round corners 
on cover away from connector [142A] (6). 


c. Snap cover into place. 
6. Install siren and check operation. If siren is working prop- 


erly, it responds with two chirps after receiving the arm 
command. 
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1. Cover 
2. Battery 
3. Connector [142A] 


Figure E-31. Battery Compartment (Early Style Siren) 


ed02958 


Catch 
Slot 


Cover 

9 Volt battery 
Rubber seal 
Connector [142A] 


DRONI 


Figure E-32. Siren Battery Compartment (Late Style Siren) 


NOTES 
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Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 

HD-23738 VACUUM PUMP 4.16 DTC P0107, P0108, P0112, P0113, Diagnostics 

HD-25070 ROBINAIR HEAT GUN A.18 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 

HD-26792 SPARK TESTER 4.9 ENGINE CRANKS, BUT WILL NOT START, Dia- 
gnostics 

HD-26792 SPARK TESTER 4.14 MISFIRE AT IDLE OR UNDER LOAD, Diagnostics 

HD-34730-2C FUEL INJECTOR TEST LAMP 4.9 ENGINE CRANKS, BUT WILL NOT START, Dia- 
gnostics 

HD-34730-2C FUEL INJECTOR TEST LAMP 4.20 DTC P0261, P0262, P0263, P0264, Diagnostics 

HD-34730-2C FUEL INJECTOR TEST LAMP 4.22 DTC P0444, P0445, Diagnostics 

HD-34730-2C FUEL INJECTOR TEST LAMP 4.22 DTC P0444, P0445, Diagnostics 

HD-34730-2C FUEL INJECTOR TEST LAMP 4.32 DTC P1351, P1352, P1354, P1355, Diagnostics 

HD-35500 MULTI-METER 2.6 FUEL GAUGE, Fuel Gauge and Sender Test 

HD-38125-6 PACKARD TERMINAL CRIMP TOOL A.14 METRI-PACK TERMINALS, Metri-Pack Terminal 
Crimps 

HD-38125-7 PACKARD TERMINAL CRIMPER A.6 DEUTSCH MINI-TERMINAL CRIMPS, Deutsch Mini 
Terminal Crimps 

HD-38125-7 PACKARD TERMINAL CRIMPER A.14 METRI-PACK TERMINALS, Metri-Pack Terminal 
Crimps 

HD-38125-8 PACKARD CRIMPING TOOL A.14 METRI-PACK TERMINALS, Metri-Pack Terminal 
Crimps 

HD-38125-8 PACKARD CRIMPING TOOL A.18 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 

HD-39448 DUMMY LOAD 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS, Dia- 
gnostics 

HD-39965-A DEUTSCH TERMINAL CRIMP TOOL A.5 DEUTSCH STANDARD TERMINALS, Deutsch 
Standard Terminal Crimps 

HD-39969 ULTRA TORCH UT-100 A.18 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 

HD-39978 DVOM 4.8 WIGGLE TEST, Procedure 

HD-41183 HEAT SHIELD ATTACHMENT A.18 SEALED SPLICE CONNECTORS, Sealed Splice 
Connector Repair 

HD-41404-B HARNESS CONNECTOR TEST KIT 1.2 STARTING SYSTEM DIAGNOSIS, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 1.7 CHARGING SYSTEM, Testing 

HD-41404-B HARNESS CONNECTOR TEST KIT 2.4 SPEEDOMETER/TACHOMETER, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 2.7 OIL, AIR AND VOLTMETER GAUGES, Oil Pressure 
Gauge and Indicator Light 

HD-41404-B HARNESS CONNECTOR TEST KIT 2.9 DTC B1004, B1005, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 3.15 TSM/HFSM: TURN SIGNAL ERRORS AND 
DTCS, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 3.16 DTC B1131, B1132 (HFSM ONLY), Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 3.20 DTC B1141 (HFSM ONLY), Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 3.22 DTC B1151, B1152, B1153, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.9 ENGINE CRANKS, BUT WILL NOT START, Dia- 
gnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.9 ENGINE CRANKS, BUT WILL NOT START, Dia- 
gnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.10 NO ECM POWER, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.12 FUEL SYSTEM ELECTRICAL TEST, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.14 MISFIRE AT IDLE OR UNDER LOAD, Diagnostics 


TOOLS 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.15 COMBUSTION ABSENT/INTERMITTENT, Dia- 
gnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.16 DTC P0107, P0108, P0112, P0113, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.16 DTC P0107, P0108, P0112, P0113, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.17 DTC P0117, P0118, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.18 DTC P0120, P0122, P0123, P0220, P0222, 
P0223, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.20 DTC P0261, P0262, P0263, P0264, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.21 DTC P0373, P0374, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.22 DTC P0444, P0445, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.23 DTC P0501, P0502, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.27 DTC P0577, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.29 DTC P0641, P0651, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.32 DTC P1351, P1352, P1354, P1355, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.32 DTC P1351, P1352, P1354, P1355, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.33 DTC P1475, P1477, P1478, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.34 DTC P1501, P1502, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.38 DTC P2100, P2101, P2102, P2103, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.42 DTC P2122, P2123, P2127, P2128, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 4.43 DTC P2135, P2138, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 5.2 DTC B2006-B2015, RADIO SWITCH DIA- 
GNOSTICS, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 5.4 SERIAL DATA BUS DIAGNOSTICS, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS, Dia- 
gnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT 6.12 DTC C1032, C1034, DTC C1032, C1034: Wheel 
Speed Sensor Circuit Open Or Shorted (Front or Rear) 

HD-41404-B HARNESS CONNECTOR TEST KIT 6.15 DTC C1094, DTC C1094: Front Brake Switch Always 
On 

HD-41404-B HARNESS CONNECTOR TEST KIT 6.20 DTC C1212, DTC C1212: Front or Rear Brake Not 
Applied with Decel 

HD-41404-B HARNESS CONNECTOR TEST KIT E.13 TSM/TSSM TURN SIGNAL ERRORS: B1121, 
B1122, B1141, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT E.15 DTC B1131, B1132, Diagnostics 

HD-41404-B HARNESS CONNECTOR TEST KIT E.18 DTC B1151, B1152, B1153, Diagnostics 

HD-41475 DEUTSCH CONNECTOR SERVICE КТ |A.4 DEUSCH ELECTRICAL CONNECTORS, Deutsch 


Connector Repair 


HD-41475-100 


FLAT BLADE L-HOOK 


A.4 DEUSCH ELECTRICAL CONNECTORS, Deutsch 
Connector Repair 


HD-41609 AMP MULTILOCK CRIMPER A.1 AMP MULTILOCK CONNECTORS, AMP Multilock 
Connector Repair 

HD-41609 AMP MULTILOCK CRIMPER A.1 AMP MULTILOCK CONNECTORS, AMP Multilock 
Connector Repair 

HD-42682 BREAKOUT BOX 1.2 STARTING SYSTEM DIAGNOSIS, Diagnostics 

HD-42682 BREAKOUT BOX 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDO- 


METER, General 


| TOOLS 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 

HD-42682 BREAKOUT BOX 2.4 SPEEDOMETER/TACHOMETER, Diagnostics 

HD-42682 BREAKOUT BOX 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, General 

HD-42682 BREAKOUT BOX 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, Installation 

HD-42682 BREAKOUT BOX 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, Removal 

HD-42682 BREAKOUT BOX 2.9 DTC B1004, B1005, Diagnostics 

HD-42682 BREAKOUT BOX 2.11 DTC B1008, Diagnostics 

HD-42682 BREAKOUT BOX 2.12 DTC U1016, Diagnostics 

HD-42682 BREAKOUT BOX 2.13 DTC U1064, U1255, Diagnostics 

HD-42682 BREAKOUT BOX 2.13 DTC U1064, U1255, Diagnostics 

HD-42682 BREAKOUT BOX 2.13 DTC U1064, U1255, Diagnostics 

HD-42682 BREAKOUT BOX 3.3 H-DSSS ACTUATION, Power Disruption and Config- 
uring 

HD-42682 BREAKOUT BOX 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Gen- 
eral 

HD-42682 BREAKOUT BOX 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Initial 
Diagnostics 

HD-42682 BREAKOUT BOX 3.12 BREAKOUT BOX: TSM/HFSM, General 

HD-42682 BREAKOUT BOX 3.16 DTC B1131, B1132 (HFSM ONLY), Diagnostics 

HD-42682 BREAKOUT BOX 3.17 DTC B1134, Diagnostics 

HD-42682 BREAKOUT BOX 3.22 DTC B1151, B1152, B1153, Diagnostics 

HD-42682 BREAKOUT BOX 3.23 DTC B1154, B1155, Diagnostics 

HD-42682 BREAKOUT BOX 4.45 DTC U1064, Diagnostics 

HD-42682 BREAKOUT BOX E.3 TSM/TSSM VEHICLE DELIVERY, Power Disruption 
and Configuring 

HD-42682 BREAKOUT BOX E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, General 

HD-42682 BREAKOUT BOX E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial 
Diagnostics 

HD-42682 BREAKOUT BOX E.11 BREAKOUT BOX: TSM/TSSM, General 

HD-42682 BREAKOUT BOX E.15 DTC B1131, B1132, Diagnostics 

HD-42682 BREAKOUT BOX E.16 DTC B1134, Diagnostics 

HD-42682 BREAKOUT BOX E.18 DTC B1151, B1152, B1153, Diagnostics 

HD-42682 BREAKOUT BOX E.19 DTC B1154, B1155, Diagnostic Notes 

HD-42879 ELECTRICAL CRIMPER TOOL A.7 DEUTSCH SOLID BARREL TERMINALS, Deutsch 
Solid Barrel Terminal Crimps 

HD-43876 BREAKOUT BOX 2.12 DTC U1016, Diagnostics 

HD-43876 BREAKOUT BOX 5.4 SERIAL DATA BUS DIAGNOSTICS, Diagnostics 

HD-43876 BREAKOUT BOX E.20 DTC U1016, Diagnostics 

HD-44687 IGNITION COIL CIRCUIT TEST ADAPTER |4.9 ENGINE CRANKS, BUT WILL NOT START, Dia- 
gnostics 

HD-44687 IGNITION COIL CIRCUIT TEST ADAPTER | 4.32 DTC P1351, P1352, P1354, P1355, Diagnostics 

HD-45928 PACKARD MICRO-64 TERMINAL A.17 PACKARD MICRO-64 CONNECTORS, Packard 


REMOVER 


Micro-64 Connector Repair 


TOOLS Iil 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 
HD-45929 PACKARD MICRO-64 TERMINAL A.17 PACKARD MICRO-64 CONNECTORS, Packard 
CRIMPER Micro-64 Connector Repair 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.2 INITIAL DIAGNOSTIC CHECK: SPEEDOMETER, Ini- 
tial Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.4 SPEEDOMETER/TACHOMETER, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, General 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, Installation 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.5 BREAKOUT BOX: SPEEDOMETER/TACHO- 
METER, Removal 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.9 DTC B1004, B1005, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.11 DTC B1008, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.13 DTC U1064, U1255, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 2.13 DTC U1064, U1255, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Initial 
Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 4.5 INITIAL DIAGNOSTIC CHECK: EFI, Initial Dia- 
gnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 4.46 DTC U1097, Diagnostics 
HD-46601 INSTRUMENT HARNESS ADAPTERS 6.3 BREAKOUT BOX: ABS, Installation 
HD-46601 INSTRUMENT HARNESS ADAPTERS 6.3 BREAKOUT BOX: ABS, Installation 
HD-46601 INSTRUMENT HARNESS ADAPTERS 6.3 BREAKOUT BOX: ABS, Removal 
HD-46601 INSTRUMENT HARNESS ADAPTERS E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, Initial 
Diagnostics 
HD-47918 RADIO BREAKOUT BOX 5.2 DTC B2006-B2015, RADIO SWITCH DIA- 
GNOSTICS, Diagnostics 
HD-47918 RADIO BREAKOUT BOX 5.3 DTC B2016-B2027, RADIO SPEAKER DIA- 
GNOSTICS, Diagnostics 
HD-47918 RADIO BREAKOUT BOX 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS, Dia- 
gnostics 
HD-48037 SWR METER ADAPTERS 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS, Dia- 
gnostics 
HD-48037 SWR METER ADAPTERS 5.5 ADVANCED AUDIO SYSTEM SYMPTOMS, Dia- 
gnostics 
HD-48053 ADVANCED BATTERY CONDUCTANCE |1.7 CHARGING SYSTEM, Troubleshooting 
AND ELECTRICAL SYSTEM ANALYZER 
HD-48053 ADVANCED BATTERY CONDUCTANCE |1.7 CHARGING SYSTEM, Testing 
AND ELECTRICAL SYSTEM ANALYZER 
HD-48114 MOLEX ELECTRICAL CONNECTOR TER-|A.15 MOLEX CONNECTORS, Molex Connector Repair 
MINAL REMOVER 
HD-48637 BREAKOUT BOX 3.24 DTC U1016, Diagnostics 
HD-48637 BREAKOUT BOX 4.5 INITIAL DIAGNOSTIC CHECK: EFI, General 
HD-48637 BREAKOUT BOX 4.5 INITIAL DIAGNOSTIC CHECK: EFI, Initial Dia- 
gnostics 
HD-48637 BREAKOUT BOX 4.7 BREAKOUT BOX: EFI, General 
HD-48637 BREAKOUT BOX 4.8 WIGGLE TEST, Procedure 


IV TOOLS 


Tools Used in This Manual 


PART NUMBER TOOL NAME NOTES 

HD-48637 BREAKOUT BOX 4.10 NO ECM POWER, Diagnostics 

HD-48637 BREAKOUT BOX 4.12 FUEL SYSTEM ELECTRICAL TEST, Diagnostics 

HD-48637 BREAKOUT BOX 4.13 SYSTEM RELAY FAULT, Diagnostics 

HD-48637 BREAKOUT BOX 4.15 COMBUSTION ABSENT/INTERMITTENT, Dia- 
gnostics 

HD-48637 BREAKOUT BOX 4.16 DTC P0107, P0108, P0112, P0113, Diagnostics 

HD-48637 BREAKOUT BOX 4.16 DTC P0107, P0108, P0112, P0113, Diagnostics 

HD-48637 BREAKOUT BOX 4.17 DTC P0117, P0118, Diagnostics 

HD-48637 BREAKOUT BOX 4.18 DTC P0120, P0122, P0123, P0220, P0222, 
P0223, Diagnostics 

HD-48637 BREAKOUT BOX 4.19 DTC P0131, P0132, P0134, P0151, P0152, 
P0154, Diagnostics 

HD-48637 BREAKOUT BOX 4.20 DTC P0261, P0262, P0263, P0264, Diagnostics 

HD-48637 BREAKOUT BOX 4.22 DTC P0444, P0445, Diagnostics 

HD-48637 BREAKOUT BOX 4.23 DTC P0501, P0502, Diagnostics 

HD-48637 BREAKOUT BOX 4.29 DTC P0641, P0651, Diagnostics 

HD-48637 BREAKOUT BOX 4.30 DTC P1009, P1010, Diagnostics 

HD-48637 BREAKOUT BOX 4.32 DTC P1351, P1352, P1354, P1355, Diagnostics 

HD-48637 BREAKOUT BOX 4.33 DTC P1475, P1477, P1478, Diagnostics 

HD-48637 BREAKOUT BOX 4.34 DTC P1501, P1502, Diagnostics 

HD-48637 BREAKOUT BOX 4.38 DTC P2100, P2101, P2102, P2103, Diagnostics 

HD-48637 BREAKOUT BOX 4.40 DTC P2107, Diagnostics 

HD-48637 BREAKOUT BOX 4.43 DTC P2135, P2138, Diagnostics 

HD-48637 BREAKOUT BOX 4.45 DTC U1064, Diagnostics 

HD-48637 BREAKOUT BOX 4.46 DTC U1097, Diagnostics 

HD48642 BREAKOUT BOX 6.3 BREAKOUT BOX: ABS, Installation 

HD-48642 BREAKOUT BOX 6.3 BREAKOUT BOX: ABS, General 

HD-48642 BREAKOUT BOX 6.3 BREAKOUT BOX: ABS, Removal 

HD-48642 BREAKOUT BOX 6.4 INITIAL DIAGNOSTIC CHECK: ABS, General 

HD-48642 BREAKOUT BOX 6.8 DTC C1017, DTC C1017: Pump Motor Power Circuit 
Open Fault 

HD-48642 BREAKOUT BOX 6.9 DTC C1018, DTC C1018: Pump Motor Ground High 
Resistance Fault 

HD-48642 BREAKOUT BOX 6.11 DTC C1025, C1027, C1206, C1208, DTC C1025, 
C1027, C1206, C1208: Wheel Speed Signal Intermittent 
or Frequency Out Of Range 

HD-48642 BREAKOUT BOX 6.12 DTC C1032, C1034, DTC C1032, C1034: Wheel 
Speed Sensor Circuit Open Or Shorted (Front or Rear) 

HD-48650 DIGITAL TECHNICIAN II 2.1 CHECKING FOR DIAGNOSTIC TROUBLE 
CODES, Code Types 

HD-48650 DIGITAL TECHNICIAN II 2.4 SPEEDOMETER/TACHOMETER, Odometer Theory 
of Operation 

HD-48650 DIGITAL TECHNICIAN II 3.2 HARLEY-DAVIDSON SMART SECURITY 
SYSTEM, HFSM Features 

HD-48650 DIGITAL TECHNICIAN II 3.7 SERVICE/EMERGENCY FUNCTIONS, Service Mode 


TOOLS V 
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PART NUMBER TOOL NAME NOTES 

HD-48650 DIGITAL TECHNICIAN II 3.10 INITIAL DIAGNOSTIC CHECK: TSM/HFSM, Gen- 
eral 

HD-48650 DIGITAL TECHNICIAN II 3.22 DTC B1151, B1152, B1153, Diagnostics 

HD-48650 DIGITAL TECHNICIAN II 3.26 TSM/HFSM: PASSWORD LEARN, Password 
Learning 

HD-48650 DIGITAL TECHNICIAN II 4.5 INITIAL DIAGNOSTIC CHECK: EFI, General 

HD-48650 DIGITAL TECHNICIAN II 4.19 DTC P0131, P0132, P0134, P0151, P0152, 
P0154, Diagnostics 

HD-48650 DIGITAL TECHNICIAN II 5.1 RADIO DIAGNOSTICS, Onboard Diagnostics 

HD-48650 DIGITAL TECHNICIAN II 6.1 ANTI-LOCK BRAKE SYSTEM (ABS) GENERAL 
INFORMATION, ABS Description 

HD-48650 DIGITAL TECHNICIAN II 6.6 DTC C0562, DTC C0562: Device Voltage Low 

HD-48650 DIGITAL TECHNICIAN II 6.9 DTC C1018, DTC C1018: Pump Motor Ground High 
Resistance Fault 

HD-48650 DIGITAL TECHNICIAN II 6.10 DTC C1021, C1023, DTC C1021, C1023: Wheel 
Speed Sensor Equals Zero (Front or Rear) 

HD-48650 DIGITAL TECHNICIAN II 6.12 DTC C1032, C1034, DTC C1032, C1034: Wheel 
Speed Sensor Circuit Open Or Shorted (Front or Rear) 

HD-48650 DIGITAL TECHNICIAN II 6.13 DTC C1042, DTC C1042: Pump Motor Open 

HD-48650 DIGITAL TECHNICIAN 1I 6.16 DTC C1095, DTC C1095: Front Brake Switch Open 

HD-48650 DIGITAL TECHNICIAN II 6.21 DTC C1214, DTC C1214: Rear Brake Switch Always 
On 

HD-48650 DIGITAL TECHNICIAN II E.8 DIAGNOSTIC TROUBLE CODES (DTC), Code 
Types 

HD-48650 DIGITAL TECHNICIAN II E.9 INITIAL DIAGNOSTIC CHECK: TSM/TSSM, General 

HD-48650 DIGITAL TECHNICIAN II E.18 DTC B1151, B1152, B1153, Diagnostics 

SNAP-ON TT600-3 SNAP-ON PICK A.12 630 METRI-PACK CONNECTORS, 630 Metri-Pack 
Connector Repair 

TT600-3 SNAP-ON PICK A.1 AMP MULTILOCK CONNECTORS, AMP Multilock 


Connector Repair 
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ҮШ TORQUE VALUES 


1 
150 Metri-Pack Connector 
Re pall! sane eee sei a ay A-18 
2 
280 Metri-Pack Connector 
Верата а ра АДАА А-20 
4 
480 Metri-Pack Connector 
Вера ese т ме tildes wiki E eae A-22 
6 
630 Metri-Pack Connector 
Fiepalr..- oni ers д ыс кнн ка ыы ынаа A-23 
A 
ABS Diode Раск................................ 6-1 
ABS Indicator... ico seco ree 6-2 
Active: Exhaust 2: аа Ы лала АДЫ 4-3 
Alarm 
АСАН diede аа san eee eee ee ge Й 3-9 
Пеасймайоп................................ 3-9 
ep 3-9 
Alternator: зеен DARE pei ДАр 1-21 
Ambient Air Temperature Gauge 
Problem: о БЕ a ЫЫ 2-18 
АМР Multilock Connector 
Кера ааа SR eid A-1 
Antilock Brake System (ABS) Description............. 6-1 
Armature Тебі................................. 1-17 
B 
Bank Angle бепвог.............................. 3-1 
ВаКегу....................... ҰР. ЖЕП 1-21 
Battery Testing. ................B. ЖУ. _ ..ш 1-29 
Conductance Тебві........................... 1-29 
Load: Test: ореола 1-29 
Voltmeter Тебі.............................. 1-29 
Breakout Вох (ЕГІ)............................. 4-23 
Breakout Box (Speedometer/Tachometer)........... 2-16 
Breakout Box (ТӨМ/НЕӨМ)....................... 3-25 
Breakout Box (755М)........................... E-27 
BUS EE уалы лира tarte ET Ate mra 2-43 
BUS ER Diagnostics. ........................... 4-39 
C 
Changing the Pin 
Modifying an Existing Ріп...................... 3-5 
Charging $узїет............................... 1-21 
Check Engine Lamp Певсгіріоп.................... 2-1 
Check Engine Lamp Diagnostics. ................... 4-8 
Checking for ОТСв.............................. 2-1 
CKP sensor: 2; 2592 а а ELI eO YA ез 4-3 
Clutch/Neutral Іпіегіоск........................... 3-1 
Clutch/Neutral Interlock Functions (HDJ/Korea)........ E-2 
Code Types 
Сштеп оном 4-10 
Connector Locations. ............................ В-1 
Conversions 
БІТ» ican oO nace ТП RR S C-2 
length баз ан hae pees oe Ate C-1 
Torque: doe usu Pa edere PE C-3 
Cruise Control 
System Орегайоп.......................... 4-132 
Cruise Control Піадповісв...................... 4-139 
Cruise Disenage Causes 
DISENGAGE Недшиеві...................... 4-140 


Cruise Disengage Causes 


OFF “Недиевір c othe nesses eee 4-140 
Current and Voltage Output Test 

Using НО-48053............................ 1-26 

Using Load Tester. .......................... 1-26 

D 

Delphi Connector 

Кера оо ооо sane tet te A-6 
Deutsch 1-Place Connector 

Вера: eset einige е ae ee A-8 
Deutsch Connector 

Crimping Mini Terminals. ..................... A-14 

Crimping Solid Barrel Terminals................ A-15 

Crimping Standard Тегпіпа!в.................. A-13 

Вера, затоа e rad tine eed A-9 
Diagnostics 

Diagnostic Мойев........................... 3-45 

DTC: P0603. wince etre ein eee ee reed 4-141 

DTG:P0605.2 dà Т eet Moe Meth ae 4-141 

Job/Time Code Уашев........................ 1-3 
Diagnostic Trouble Code Турев..................... 2-3 
Diagnostic Trouble Code Турез..................... 6-3 

CUITENT ir sis теқ деи te Eine M eS 2-3 

ӨШТЕП c бае ПЕР а ы bake 6-3 

РОС Аел зынк ыл дакы Ыра ERE E RIDERS 2-3 

Historie. cent ERREUR RE 6-3 

Retreiving Diagnostic Trouble Codes............. 2-3 
DTC B0563: Battery Voltage Нюн.................. 3-30 
DTC B0563 Battery Voltage High (HDJ/Korea)........ E-42 
DTC B1004 Fuel Level Sending Unit Low............ 2-24 
DTC B1005 Fuel Level Sending Unit High/Open....... 2-24 
DTC B1006 Accessory Line Overvoltage............ 2-29 
DTC B1007 Ignition Line Overvoltage............... 2-29 
DTC B1008 Trip Odometer Reset Switch Closed...... 2-31 
DTC B1121, B1122, B1141 Turn Signals Will Not Flash, 4-Way 
Flashers Іпорегабіе. ............................ 3-31 
ОТС B1123 Left Turn Signal Short-to-Ground......... 3-31 
DTC B1124 Right Turn Signal Short-to-Ground....... 3-31 
DTC B1125 Left Turn Signal Short-to-Voltage......... 3-31 
DTC B1126 Right Turn Signal Short-to-Voltage....... 3-31 
ОТС B1131 Alarm Output LOW. ................... 3-45 
DTC B1131 Alarm Output Low (HDJ/Korea).......... E-43 
DTC B1132 Alarm Output High. ................... 3-45 
DTC B1132 Alarm Output High (HDJ/Korea)......... E-43 
DTC B1134 Starter Output High. .................. 3-48 
ОТС B1134 Starter Output High (HDJ/Korea)........ E-46 
DTC B1135 Accelerometer Раий................... 3-51 
DTC B1135 Accelerometer Fault (HDJ/Korea)........ E-49 
DTC B1136 Accelerometer Tip-Over Self-Test Fault. . . . 3-52 
DTC B1141 Ignition Switch Open/Low.............. 3-53 
DTC B1142 Internal Ғашһ....................... 3-52 
DTC B1143 Security Antenna Short-to-Ground....... 3-59 
DTC B1144 Security Antenna Short-to-Battery........ 3-59 
DTC B1145 Security Antenna Ореп................ 3-59 
ОТС B1151 Bank Angle Sensor Short to Ground. ..... 3-62 
DTC B1151 Sidecar BAS Short to Ground (HDJ/Korea). E-50 
DTC B1152 Bank Angle Sensor Short to Battery...... 3-62 
DTC B1152 Sidecar BAS Shortto Battery (HDJ/Korea). . E-50 
DTC B1153 Bank Angle Sensor Ореп.............. 3-62 
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